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13.1 DESCRIPTION 



13,1.1 Summary: 

This patent deals with features of an autofluorescence endoscopic imaging system. It describes 
inventions that are aimed at improving the "user friendliness" of such systems. The embodiments in this 
patent address the following issues: 

The first embodiment addresses the issues of 

a) improving the contrast, between normal and suspicious tissue during autofluorescence imaging 
(specifically between areas of normal tissue that are dark due to shadows and areas of suspicious 
tissue in which the fluorescence is dim due to the pathology) by incorporating design features that 
would allow a fluorescence reflectance principle of operation. 

b) Simplifying the operation and reducing the size of the system by combining the red and green 
fluorescence signals with a blue reflectance signal to generate a pseudo color image and eliminate the 
need for a light source that produces white light and camera. 

c) Improving the contrast between normal and suspicious tissue during autofluorescence imaging by 
adding a blue color to the display of the images or by assigning other colors to the displayed images 

The second embodiment addresses the issue of improving the contrast between normal and suspicious 
tissue by superimposing sequentially acquired white light and autofluorescence images. When they are 
superimposed, the relative intensities of fluorescence and white light images are weighted according to 
the gain (sensitivity setting) at, which the camera is operating (i.e. at high gains the fluorescence image 
will be weighted more heavily and appears dominant in the display. Conversely at low gains the white 
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light image appears will be weighted more heavily and appears dominant in the display). The 
acquisition, superimposing and display of images occurs at video rates (i.e. in "real time"). 
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The third embodiment is described as an addition to the first or second embodiment and addresses the 
issues of 

a) making it easier to distinguish the suspicious areas (in which the fluorescence is dim) from shadows 
by first using a red filter with a wider spectral band. This is intended to boost the level of red channel 
fluorescence signal in the fluorescence camera. After having identified the potentially suspicious 
sites, a narrower spectral band red filter is switched in to eliminate any "false positive" signals. 

b) Alternatively, a similar switching feature is suggested for the green filter in the fluorescence camera 

The fourth embodiment is not identified as an invention that is an alternative or an addition to the 
previous embodiment. It provides a means of improving the handling of the endoscope to, which a 
fluorescence camera is attached by using a short, flexible optical fiber coupling between the endoscope 
and the camera. This coupling is intended to allow rotation of the endoscope with out requiring rotation 
of the camera. 

The fifth embodiment is described as a modification of the fourth embodiment and provides a means of 
improving the handling of the endoscope to which a fluorescence camera is attached, by the addition of a 
long flexible optical fiber coupling between the endoscope and the camera. This will allow the camera to 
be located some distance from the endoscope and will allow operation of the endoscope with out 
requiring movement of the camera. 

The sixth embodiment is not identified as an invention that is an alternative or an addition to the 
previous embodiment and addresses the issue of limiting the number of items to be connected or 
disconnected from the endoscope when switching between fluorescence and white light imaging modes. 
This is accomplished by eliminating the ocular of the endoscope and extending the fiberoptic imaging 
bundle to a length equivalent to that of the light guide. The ends of both of these fiberoptic bundles 
terminate in a single connector that can be plugged into either a white light source /color camera module 
or a blue light source/ fluorescence camera module. 

The seventh embodiment describes another modification of the fluorescence imaging system that 
addresses the issue of improving the ease with, which the endoscope distal (insertion) tip can be 
manipulated and positioned with respect to the tissue. This is addressed with a pneumatically actuated 
bellow-like endoscope tip that moves forward when inflated and backs-up when deflated. 

The eighth embodiment describes an alternative to the seventh embodiment and also addresses the issue 
of improving the ease with, which the endoscope distal tip can be manipulated and positioned with 
respect to the tissue. In this embodiment the bellow-like endoscope tip is actuated with a wire. 

The ninth embodiment describes another modification of the fluorescence imaging system that provides 
a feature that allows the endoscope to be re-positioned the same distance from the tissue surface before 
and after treatment to allow comparative fluorescence images to be obtained. This is accomplished by 
inserting a light sensor through the instrument channel to measure the intensity of the fluorescence 
excitation light at the tissue surface. Comparable images before and after treatment are obtained at 
equivalent excitation light intensities. 
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13.1.2 Detailed Description of First Embodiment: 

• Described [0010] -[0028], Figures 1, 2 and 3 

The first embodiment describes a fluorescence endoscopy system, which contains a blue light source and 
a fluorescence/reflectance detecting camera. The light source provides blue light in the same spectral 
band as the LIFE II light source (400-450 nm). The camera contains optics, filters and image intensified 
CCD sensors for two-channel imaging in the same green (490-560 nm) and similar red (620-800 nm) 
fluorescence bands used by the LIFE-GI and LIFE II cameras. In addition, the camera has a third channel 
(filter and non-intensified CCD) that images the bright, reflected blue light. The image signals from all 
three camera channels are "processed" (have their relative magnitude adjusted and are combined into a 
single color image signal) and the resulting signal is displayed on a monitor. 

Since the blue light will be reflected almost equally by normal and suspicious tissue and since green 
fluorescence is dominant in areas of normal tissue, normal tissue will appear blue-green in the displayed 
image. Suspicious tissue (in which the green fluorescence is suppressed) will appear blue-red in the 
displayed image. 

There are two claimed benefits from this: 

a) Areas of blue-green and blue-red are identified on a CIE color diagram (Fig. 2) and it is claimed that 
by adding the blue component to the green and red fluorescence image signal, the discrimination 
between normal and suspicious tissue is improved. This claim is based on information that was 
provided by Xillix, but was perhaps misunderstood by Olympus (see below). 

b) A second claimed benefit is that by combining the blue reflectance with the green and red 
fluorescence, a pseudo white light (i.e. RGB) image can be generated eliminating the need for a 
white light source and color camera. The color distribution in such an image will be determined by 
the distribution of the green and red fluorescence signals. These are different than green and red 
reflectance signals obtained under white light illumination so the resulting image color will be 
different. In addition, image resolution and quality will be negatively affected by the image 
intensifiers. Given the importance that physicians attach to "lifelike" imaging in their color images, 
the proposed concept is unlikely to be incorporated into a product. 

Other items of note in this embodiment include: 

[0005] specifies that the excitation light can be provided by "a laser light, a mercury lamp, a metal 
halide lamp, etc. which are precisely the light sources that have been used in LIFE technology. They 
do not explicitly mention Xenon, LEDs, or other light sources. 

[0006] and [0007] cite a device in a previous Japanese patent application (JP06- 12591 1) by Hamamatsu 
(a Pentax collaborator) as the device of comparison, (i.e. the device that this invention is intended to 
improve upon). 

13.1.3 Detailed Description of Second Embodiment 

• Described [0029] -[0047], Figures 4 and 5 

The fluorescence endoscopy system in the second embodiment is described as an alternative to the first 
embodiment. It consists of light source capable of providing both white reflectance light and blue 
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fluorescence excitation light, a camera capable of both white light (color?) imaging and two-channel 
(green and red) fluorescence imaging. Imaging modes are rapidly switched by means of synchronized 
moving mirrors in both the camera and the light source (total switching and image acquisition time of 
1/30 - 1/60 sec) and the resulting images are displayed on a video monitor. Acquiring sequential images 
at this speed is required to make the resulting displayed image appear to be moving smoothly (i.e. to 
appear to be in "real-time"). 

The video signals obtained from the white light and fluorescence channels are superimposed in such a 
way that when the camera is operating at high gains (i.e. when viewing suspicious tissue in which the 
fluorescence signal is suppressed) the fluorescence component of the combined image signal (i.e. the 
displayed image) is dominantly bright. Conversely, in instances where camera operating gains are low 
(i.e. when viewing normal tissue), the white light component of the combined signal is dominantly 
bright. This is claimed to improve the operator's ability to distinguish between shadows and areas of dim 
(suppressed) fluorescence in fluorescence images. The implication is that shadows are present in 
fluorescence imaging mode and not in color imaging mode. This rationale is unclear since shadows are 
caused by the illumination geometry, which is the same for both imaging modes. 

13.1.4 Detailed Description of Third Embodiment 

• Described [0048] -[0060], Figures 6, 7 and 8 

The fluorescence endoscopy system in the third embodiment is described as an addition to the first or 
second embodiments. Its novel feature is a rotating disk in the fluorescence camera that contains both 
green and red fluorescence emission filters. In the primary embodiment, the disk contains a typical LIFE 
II green (490 -560 nm) filter and two red filters: a broad band (> 600 nm) filter and narrow band (620 
700 nm) filter. The disk is located in front of the two ICCDs in the fluorescence camera, such that that 
the green and one of the red filters is positioned in the sensor's optical paths. When starting a 
fluorescence examination, the operator is intended to first use the broad band red filter. Using this filter 
will increase the level of detected signal on the red channel and will result in a brighter red signal 
component in the displayed image. The intention is to better delineate suspicious areas (i.e. areas of 
suppressed green fluorescence that appear as dim red in LIFE II images) from shadows. Once potentially 
suspicious areas are located, the disk is rotated so that the narrow band red filter is positioned in front of 
the ICCD. The narrow band filter is intended to eliminate any spurious red signals that may otherwise 
lead to an examined area being classified as suspicious when it is not. 

An alternative embodiment of this concept is mentioned in [0060], which describes the use of multiple 
green filters instead, of multiple red filters. In this case the normal narrow band green filter is used first 
followed by a broader band green filter. The rationale for this design is not explained. 

Additional items of note: 

[0053] specifies camera detection wavebands that are almost identical to the LIFE II wavebands 

13.1.5 Detailed Description of Fourth - Ninth Embodiments 

These additional embodiments are independent of the previous embodiments and not related to Xillix 
intellectual property with the exception that the fluorescence camera depicted in the figures associated 
with the fourth embodiment 
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[Name of Invention] 

Fluorescence Observation Apparatus 

[Abstract] 

To provide a fluorescence observation apparatus capable of confirming the 
structure of an organ clearly and performing an accurate diagnosis of 
characteristic of a tissue during a fluorescence observation. 

[Solution] 

A fluorescence observation apparatus generates excitation light from an 
excitation light source of a light source apparatus 1 so as to irradiate a subject 
area to be observed through an endoscope 2. In this case, the fluorescence 
image is separated into images of the red region and the green region and each 
image is respectively captured by CCD 17 and CCD 18, and the reflected image 
is captured by a variable sensitivity CCD 19 of which sensitivity is adjusted by a 
sensitivity adjustment apparatus 20. According to these image signals, image 
processing is performed at an image processing unit 4. By adjusting the intensity 
of the reflected image in the blue region, a fluorescence display image and a 
normal display image are generated. These images are superimposed to be 
displayed on a display unit 5. 

[Claims] 
[Claim 1] 

A fluorescence observation apparatus is characterized by having: 

a light source for generating excitation light to cause fluorescence light from a 

tissue of a body cavity; 

a first imaging means for capturing the fluorescence image, which is obtained by 
excitation of the tissue of the body cavity irradiated with excitation light, in at least 
two wavelength bands in different color; 



a second imaging means for capturing the reflected image obtained by the 
reflection of the tissue of the body cavity irradiated with excitation light; 
a sensitivity adjustment means for adjusting the sensitivity of the second imaging 
means which captures the reflected image; and 

an image processing means for superimposing output image signals from the 
first imaging means and the second imaging means. 

[Detailed Description of This Invention] 
[0001] 

[Description of the Related Art] 

This invention is related to a fluorescence observation apparatus capable of 
detecting a fluorescence image irradiated with excitation light to a subject area of 
a living tissue to be observed. 

[0002] 
[Prior Art] 

Recently, there has been a diagnostic technology that comprises the steps of 
detecting fluorescence light spontaneously emitted by a living tissue or detecting 
fluorescence light emitted by a chemical injected into an organism as a two- 
dimensional image; and diagnosing degeneration of tissues of the organism or a 
state of the disease (for example, the type of the disease or the infiltrated range), 
such as a cancer. 

[0003] 

Fluorescence substances in an organism are exemplified by NADH (nicotinamide 
adenine nucleotide), FMN (flavin mono nucleotide) and pyridine nucleotide. The 
relationship between the intrinsic substances in an organism and the diseased 
has been clarified. If tissues of an organism are irradiated with excitation light, 
fluorescence light having a wavelength longer than that of the excitation light is 
generated. 



[0004] 

On the other hand, a fluorescence substance injected into an organism to be 
used are HpD (hematoporphyrin), Photofrin, ALA((delta)-amino levulinic acid), 
etc. 

These substances have a tendency to accumulate in diseases such as cancer, 
and a diseased area can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. Moreover, a fluorescent 
substance can be added to a monoclonal antibody to accumulate the 
fluorescence substance into the diseased area by the antigen antibody reaction. 

[0005] 

Examples of excitation light to be used are a laser light, a mercury lamp, a metal 
halide lamp, etc. The fluorescence image of the area of an observation is 
obtained by irradiating excitation light to a living tissue. The slight fluorescence 
from the living tissue by irradiating this excitation light to the living tissue is 
detected to form a two-dimensional fluorescence image for observation and 
diagnosis. 

[0006] 

In a fluorescence observation apparatus as described above, a diagnosis is 
usually performed by observing the fluorescence image which is created from 
specific wavelength bands of fluorescence light emitted by the living tissue. The 
image is extracted and processed from this light. 

For example, the unexamined Japanese Patent No. H06-1 25911 gazette has 
disclosed an endoscope apparatus capable of observing a fluorescence image 
by excitation light and a (tissue) surface image by white illumination light such 
that when it is detected that the fluorescence light has an intensity stronger than 
a predetermined value, the fluorescence image and the (tissue) surface image 
are superimposed in the display. 

[0007] 
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[Problem to be solved by the invention] 

In the conventional system mentioned the apparatus in H06-1 259 11 gazette, the 
display image is difficult to observe since it is displayed by switching images 
between a fluorescence image and a white light image and this causes flickering. 
Also, when only a fluorescence image is displayed, it is difficult to distinguish a 
shadow part of an organ structure from a diseased part in the display image. 
Thus, there is a problem that the diagnostic ability can be reduced. 

[0008] 

With the above-mentioned consideration, this invention is aimed to provide a 
fluorescence observation apparatus capable of confirming the structure of an 
organ clearly, detecting a normal display image and a fluorescence display 
image without switching a light source or an imaging means, and performing an 
accurate diagnosis in a state of fluorescence observation. 

[0009] 

[Means of solution of the problem] 

A fluorescence observation apparatus of this invention is provided with: 

a light source for generating excitation light to cause fluorescence light from a 

tissue of a body cavity; 

a first imaging means for capturing the fluorescence image, which is obtained by 
excitation of the tissue of the body cavity irradiated with excitation light, in at least 
two wavelength bands of a different color; 

a second imaging means for capturing the reflected image obtained by the 
reflection of the tissue of the body cavity irradiated with excitation light; 
a sensitivity adjustment means for adjusting the sensitivity of the second imaging 
means which captures the reflected image; and 

an image processing means for superimposing output image signals from the 
first imaging means and the second imaging means. 



[0010] 



[Preferred embodiment of this invention] 

According to drawings, the embodiment of this invention will be described as 
follows. 

Fig. 1 to Fig. 3 are related to the first embodiment of this invention. Fig. 1 
illustrates the schematic structure of a fluorescence observation apparatus. Fig. 2 
illustrates the color distribution indicating a color display of each part of a display 
image at the time of fluorescence observation. Fig. 3 illustrates the comparison 
table of color in each display of the fluorescence image created by images in the 
red region and the green region and the fluorescence image created by images 
in the red region and the green region and the reflected image in the blue region. 

[0011] 

As shown in Fig. 1, a fluorescence observation apparatus of this embodiment 
mainly comprises: 

a light source apparatus 1 for generating excitation light; 
an endoscope 2 for transmitting the fluorescence image irradiated with excitation 
light from the light source apparatus 1 , to irradiate the target site to be viewed in 
vivo, and for transmitting the reflected image of excitation light detected to the 
outside of the living body; 

a camera 3 for capturing the fluorescence image and the reflected image 
detected through the endoscope 2 and converting the images into electrical 
signals; 

an image processing unit 4 for processing the image signals from the camera 3 
and generating a display image by superimposing the fluorescence image and 
the reflected image; 

a display unit 5 such as CRT monitor for displaying the display image generated 
by the image processing unit 4. 

[0012] 
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The light source apparatus 1 is provided with an excitation light source 6 which 
generates excitation light having a wavelength (specifically 400nm - 450nm) of a 
narrow band in the blue region to excite the target site to emit fluorescence light. 

[0013] 

The endoscope 2 having an elongated insertion part to be inserted into a body 
comprises an illumination optical system including a light guide 7 for transmitting 
excitation light from the light source apparatus 1 to the distal tip of the insertion 
part, and an optical observation system including an image guide 8 for 
transmitting a fluorescence image and a reflected image of a target area to be 
observed through an ocular portion of the handle located the operator end. 

[0014] 

The camera 3 is detachably connected to an ocular portion of the endoscope 2 
and is provided with: 

a dichroic mirror 9, a dichroic mirror 10, and a mirror 1 1 for dividing the 
fluorescence image and the reflected image entering from the endoscope 2 into 
three optical paths; 

a band pas filter 12 for passing through the fluorescence light detected in 
wavelength Xu 

a band pass filter 13 for passing through the fluorescence light detected in 
wavelength X 2 \ 

a band pass filter 14 for passing through the wavelength band of the reflected 

excitation light from the excitation light source 6; 

an image intensifier (abbreviated to I.I. in drawings) 15 for amplifying the 

fluorescence image passed through the band pass filter 12; 

an image intensifier 16 for amplifying the fluorescence image passed through the 

band pass filter 13; 

a CCD 17 for capturing an output image of the image intensifier 15; 
a CCD 18 for capturing an output image of the image intensifier 16; 



a variable sensitivity CCD 19 for capturing the reflected image passed through 
the band pass filter 14; and 

a sensitivity adjustment apparatus 20 for adjusting a sensitivity of the variable 
sensitivity CCD 19. 

[0015] 

In the light source apparatus 1, excitation light X 0 , wavelength in the blue light 
region, is generated by the excitation light source 6. This light is projected into 
the light guide 7 of the endoscope 2. Excitation light Xq projected into the light 
guide 7, is transmitted to the distal tip of the endoscope 2 (insertion end) and is 
used to irradiate to the target site to be observed in vivo. 

[0016] 

The fluorescence image and the reflected image generated by excitation light 
illuminating the site to be observed, are transmitted to the ocular portion of the 
handle of the endoscope 2 (operator end), through the image guide 8 and then 
projected into the camera 3. The fluorescence image and the reflected image 
projected into the camera 3 pass through or are reflected by the dichroic mirrors 
9, 10, and a mirror 1 1 , dividing the images into three optical paths. The image 
divided into these three paths are respectively transmitted through band pass 
filters 12, 13, and 14. 

[0017] 

The fluorescence image passed through the band pass filter 12 is amplified by 
the image intensifier 15 and captured by CCD 17 and then converted into a video 
signal. The fluorescence image passed through the band pass filter 13 is 
amplified by the image intensifier 16 and captured by CCD 18 and then 
converted into a video signal. The reflected image passed through the band 
pass filter 14 is captured by the variable sensitivity CCD 19 and then converted 
into a video signal. 
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[0018] 

The image processing unit 4 inputs the video signal of the fluorescence image 
and the reflected image captured by CCD 17, CCD 18, and the variable 
sensitivity CCD 19. The image processing unit 4 processes the video signal of 
fluorescence image having two wavelengths and the video signal of the reflected 
image and creates a display image. 

[0019] 

The intensity (spectral) distribution of the fluorescence light in the visible 
spectrum from the target site being irradiated with excitation light has a longer 
wavelength than that of the wavelength Xq. While being irradiated, the intensity 
of fluorescence light emitted from the normal area is stronger in the vicinity of the 
green region of the spectrum X 2 (specifically in the region having a wavelength in 
the range from 490nm to 560nm), whereas a diseased area emits a weaker 
fluorescence light in this region of the spectrum. Thus, an operator can 
distinguish the normal part and the diseased part from the fluorescence image 
detected by numerically processing the fluorescence signal from the vicinity of 
green region X 2 and that of red region \, (especially in 620 nm - 800 nm) having 
a longer wavelength by the image processing unit 4. 

[0020] 

The fluorescence image captured by CCD 17 and CCD 18 is very dark compared 
to that of the reflected image captured by the variable sensitivity CCD 19. 
Therefore, if both images are superimposed in this state, the composite image 
will be no different from the reflected image. Thus, the variable sensitivity CCD 
19 is adjusted by the sensitivity adjustment apparatus 20 so as to match the 
brightness of the reflected image with that of the fluorescence image detected by 
CCD 17 and CCD 18. Each image signal is numerically-processed by the image 
processing unit 4 so that the display image has a brightness similar to that of a 
white light image created by a white light source. 
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[0021] 

At this time, the fluorescence image in the vicinity of red region Xi and the 
fluorescence image in the vicinity of green region X 2 and the reflected image of 
blue region are numerically processed and calculated in a manner that is similar 
to that of creating a color image created by synthesizing images in R, G, and B. 
Therefore, a normal display image having the similar quality as a white light 
image can be obtained. 

[0022] 

The sensitivity of the variable sensitivity CCD 19 may be reduced by the 
sensitivity adjustment apparatus 20 so that brightness of the reflected image is 
made dimmer than the fluorescence image obtained by CCD 17 and CCD 18. 
Thus, a fluorescence display image similar to a fluorescence image obtained by 
calculating only fluorescence signal is created. 

[0023] 

The image signal generated by the image processing unit 4 is transmitted to the 
display unit 5 so that a display image is displayed on the display unit 5. Fig. 2 
illustrates the distribution of a color corresponding to a normal part, a diseased 
part, and a shadow part of the structure of an organ in a display image. Fig. 3 
illustrates the difference in a color display of each part in a case when the 
fluorescence image is generated by using fluorescence images in the red region 
(R) and the green region (G) and the fluorescence image is generated by using 
fluorescence images in the red and the green region and the reflected image in 
the blue region (B). 

[0024] 

Since a fluorescence display image includes the signal of the reflected image in 
the blue region, a diseased area is displayed in purple, a normal area is 
displayed in blue-green color, and a structural shadow of an organ is displayed in 
black as shown in Fig. 2 and Fig. 3. In addition, when only fluorescence signals 
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in the red and green region are calculated, a diseased area is displayed in red, a 
normal area is displayed in green, and a structural shadow of an organ is 
displayed in black. Thus, the displayed image is different from that of the image 
in which the reflected image signal added. 

[0025] 

According to this embodiment, the fluorescence observation apparatus enables 
one to display a display image having similar quality as of each image in normal 
observation and fluorescence observation without performing complicated 
operations, such as exchanging a camera or a light source, by adjusting the 
brightness of the reflected image from excitation light and superimposing it with 
the fluorescence image. Thus, the operation ability is improved and the size of 
apparatus can be reduced since a white light source is not required. 

[0026] 

The display image generated from fluorescence images in the red region and the 
green region but also includes the reflected image from the blue region so that 
the structure of an organ can be recognized easily. Also, this allows the dark 
area from a structural shadow of an organ to be easily distinguished from the 
existence of disease. Thereby, diagnostic ability may be improved. 

[0027] 

In addition, the display colors for a diseased area and a normal area are not 
limited to those in this example. Different colors can be used. 

[0028] 

The intensity of reflected light of excitation light is stronger than that of 
fluorescence light of an organism's tissue. Thus, it is not necessarily required to 
have a means to extract only wavelength bands of excitation light as described in 
the embodiment above. Accordingly, by structuring each CCD in the camera 3 
like the one in a camera 22 of the second embodiment as shown in Fig. 4, the 



band pass filter 14 can be eliminated and a half mirror (beam splitter) can be 
used in the place of the movable mirror 36. 

[0029] 

Fig. 4 and Fig. 5 are related to the second embodiment of this invention. Fig. 4 
illustrates the schematic structure of a fluorescence observation apparatus. Fig. 
5 is a characteristic graph showing the relationship between gain control and 
brightness of a fluorescence display image and a white light display image. 

[0030] 

The fluorescence observation apparatus of the second embodiment is capable of 
obtaining a white light image and a fluorescence image simultaneously and 
comprises an endoscope, a light source apparatus for white light observation and 
fluorescence observation, an imaging apparatus corresponding to each light 
source apparatus, and an image processing unit corresponding to each imaging 
apparatus. 

[0031] 

As shown in Fig. 4, a fluorescence observation apparatus comprises mainly: 
a light source apparatus 21 for generating excitation light and white light; 
an endoscope 2 for irradiating excitation light or white light from the light source 
apparatus 21 to the area to be observed in vivo and for detecting and 
transmitting a fluorescence image generated by excitation light or a white light 
image generated by white light; 

a camera 22 for converting the fluorescence image and the white light image, 
which are detected by the endoscope 2, into electrical signals after each image is 
captured by an imaging device for fluorescence observation and for white 
observation respectively; 

a fluorescence image processing unit 23 for processing the fluorescence image 
from the camera 22; 
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a white image processing unit 24 for processing the white light image from the 
camera 22; 

a gain controller 25 for adjusting a gain of each color signal of the image signal 

generated by the fluorescence image processing unit 23; 

a superimposing unit 26 for superimposing the image signals from the white light 

and fluorescence light for which the gain has been adjusted; and 

a display unit 5, such as a CRT monitor, for displaying the display image from the 

output signal of the superimposing unit 26. 

[0032] 

The light source apparatus 21 is provided with: 

an excitation light source 27 for generating excitation light to excite a tissue to 
emit fluorescence light; 

a white light source 28 for generating white light to obtain a white light image; 
a mirror 29 for guiding white light to a light guide 7 of the endoscope 2; 
a movable mirror 30 for selectively guiding excitation light and white light to the 
light guide 7; and 

a driver 31 for operating the movable mirror 30. 
[0033] 

The camera 22 is detachably connected to an ocular portion of the endoscope 2. 
The camera 22 comprises: 

a movable mirror 35 for selectively guiding a fluorescence image and a white 
light image incident on the endoscope 2 to CCD 32 and CCD 33 when capturing 
a fluorescence image and CCD 34 when capturing a white light image; 
a driver 36 for operating the movable mirror 35; 

dichroic mirrors 37 and 38 for dividing the fluorescence image reflected by the 
movable mirror 35 into two optical paths; 

a band pass filter 39 for passing through a wavelength band to detect 
fluorescence; 



a band pass filter 40 for passing through a wavelength band X 2 to detect 
fluorescence; 

an image intensifier 41 for amplifying the fluorescence image passed through the 
band pass filter 39; 

an image intensifier 42 for amplifying the fluorescence image passed through the 
band pass filter 40; 

a CCD 32 for a fluorescence image to receive the output image of the image 
intensifier 41; 

a CCD 33 for a fluorescence image to receive the output image of the image 
intensifier 42; and 

a CCD 24 for a white light image to receive a white light image. 
[0034] 

A timing controller 43 is provided to control the timing of switching between white 
light and fluorescences. The angular position of the movable mirrors 30 and 35 
is respectively controlled by the timing controller 43 through the drivers 31 and 
36. 

[0035] 

During fluorescence observation, excitation light Xq is generated by the excitation 
light source 27 in the light source apparatus 21 . In this case, the movable mirror 
30, controlled by the timing controller 43 via the driver 31 , is positioned at an 
angle to guide excitation light Xq to the light guide 7 of the endoscope 2. The 
excitation light Xo guided by the light guide 7 is transmitted to the distal tip of 
insertion part through the endoscope 2 so as to irradiate an area to be observed 
in vivo. 

[0036] 

The fluorescence image from the subject area irradiated with excitation light is 
transmitted through the image guide 8 of the endoscope 2 to the ocular portion of 
the handle (operator end) so as to be projected into the camera 22. The 
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fluorescence image incident on the camera 22 is divided into two optical paths 
after being reflected by the movable mirror 35 to the dichroic mirror 37 and mirror 
38. In this case, the movable mirror 35 controlled by the timing controller 43 via 
the driver 36 is positioned at an angle to guide the fluorescence image to the 
dichroic mirror 37. The light divided into two is respectively passed through the 
band pass filter 39 and 40. 

[0037] 

The fluorescence image with the component of wavelength band A.1 passing 
through the band pass filter 39 is amplified by the image intensifier 41 and 
captured by CCD 32 and then converted into a video signal. Similarly, the 
fluorescence image with the component of wavelength band Xz passing through 
the band pass filter 40 is amplified by the image intensifier 42 and captured by 
CCD 33 and then converted into a video signal. 

[0038] 

Each video signal of the fluorescence image obtained by CCD 32 and CCD 33 is 
input into the fluorescence image processing unit 23. The fluorescence image 
processing unit 23 processes the video signals of the fluorescence images of two 
wavelengths and generates a fluorescence image. 

[0039] 

The image generated by the fluorescence image processing unit 23 is input into 
the gain controller 25 where the brightness of the fluorescence image is adjusted 
by adjusting the gain of each color signal, R, G, and B. (translator's note: there 
will be no B signal from the gain controller) 

After the image signal is adjusted, it is stored into memory of the superimposing 
unit 26 which is controlled by the timing controller 43. 

[0040] 
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Next, white light generated by the white light source 28 is reflected by the mirror 
29 and further reflected by the movable mirror 30, which is moved to the angle to 
guide white light to the light guide 7 by timing controller 43, and projected into the 
light guide 7 of the endoscope 2. The white light transmitted to the distal tip of 
endoscope 2 then irradiates the area of interest in a living body. 

[0041] 

The white light image obtained from the reflected light of the area of interest is 
transmitted through the image guide 8 of the endoscope 2 to the ocular portion of 
the handle (operator end) and projected into the camera 22. The white light 
image projected into the camera 22 is captured by CCD 34 and converted into a 
video signal. In this case, the movable mirror 35 controlled by the timing 
controller 43 through the driver 36 is moved into the position in which it does not 
block the optical path between the ocular portion of the endoscope 2 and CCD 
34. 

[0042] 

The video signal of the white light image obtained by CCD 34 is input into the 
white light image processing unit 24. The white light image processing unit 24 
generates a white light image by processing the image signal process in a 
standard manner. The image signal of the white light image generated by the 
white light image processing unit 24 is input into the gain controller 25 where the 
brightness is adjusted by adjusting the gain of each color signal, R, G, and B. 
After the image signal is adjusted, it is stored into memory of the superimposing 
unit 26 which is controlled by the timing controller 43. 

[0043] 

Processed fluorescence and white light images are alternately generated and 
written to memory in intervals of 1/30 - 1/60 second as determined by the timing 
controller 43. 
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[0044] 

The gain controller 25 adjusts the brightness of each image as shown in Fig. 5. 
That is, the brightness of a white light display image changes gradually in inverse 
proportion to that of a fluorescence display image in accordance with the level of 
gain control. 

[0045] 

The fluorescence and the white light image for which the brightness has been 
adjusted and which then were stored in the superimposing unit 26 are 
superimposed in sequential order R, G, and B, and transmitted to the display unit 
5 so as to be displayed. 

[0046] 

Accordingly, when the fluorescence and white light images are displayed in 
superimposition, the relative brightness of these images has been adjusted. 
Thus, it can be clearly distinguished whether the area is displayed in dark red 
indicating the existence of a disease or it is dark simply indicating the structural 
shadow. It is considered that a dark red color shown in the fluorescence display 
image is a diseased area and a dark black color shown in the white light display 
image is a structural shadow of an organ. For example, when the intensity of the 
fluorescence display image is high and some areas of dark red color is displayed 
in the fluorescence display image, it can be distinguished whether the area is 
dark due to a structural shadow or not by increasing the brightness of the white 
light display image. 

[0047] 

It is difficult to distinguish a diseased area and a structural shadow in the display 
image of a fluorescence observation apparatus. According to the second 
embodiment, a tissue characteristic can be easily distinguished by 
superimposing a fluorescence display image and a white light display image and 
by performing a gain control for adjusting the relative brightness of these images. 
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Therefore, the diagnostic ability during fluorescence observation can be 
improved. 

[0048] 

In addition to the structure of the first embodiment or the second embodiment 
described above, the following modifications of the fluorescence observation 
apparatus can be employed. 

[0049] 

One example of modifications will be explained as the third embodiment. Fig. 6 
illustrates the schematic structure of the fluorescence observation apparatus 
referring to the third embodiment. Fig. 7 is the schematic structure showing the 
rotating filter for switching the fluorescence detection wavelength range. 
Fig. 8 is a characteristic graph showing the transmission wavelength bands of the 
rotating filter. 

[0050] 

As shown in Fig. 6, the fluorescence observation apparatus comprises mainly: 
a light source 1 for generating excitation light; 

an endoscope 2 for irradiating excitation light to a subject area in vivo and 
detecting a fluorescence image by excitation light and transmitting the 
fluorescence image detected to an external body; 

a camera 44 for capturing the fluorescence image obtained by the endoscope 2 

and converting the fluorescence image into electrical signal; 

a fluorescence image processing unit 23 for processing the image signal from the 

camera 44 and generating a fluorescence display image; and 

a display unit 5 such as CRT monitor for displaying the fluorescence display 

image generated by the fluorescence image processing unit 23. 

[0051] 
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A camera 44 is detachably connected to the ocular portion of the endoscope 2. 
The camera 44 comprises: 

dichroic mirror 37 for dividing a fluorescence image projected through the 
endoscope 2 into two optical paths; 

a mirror 38 and a rotating filter 45 for changing the wavelength band of 

fluorescence light to be detected; 

a motor 46 for rotating the rotating filter 45; 

a wavelength range switching means 47 for controlling the rotation angle of the 
rotating filter 45; 

image intensifiers 41 and 42 for amplifying the fluorescence image passed 
through the rotating filter 45; and 

CCDs 32 and 33 for capturing the output images from the image intensifier 41 
and 42. 

[0052] 

As shown in Fig. 7, the rotating filter 45 consists of a disc-shaped rotator having 
three filter areas 45a, 45b, and 45c where each area transmits a different 
wavelength band. A fluorescence image of a different wavelength band is 
transmitted depending on the rotational position of the rotating filter. 

[0053] 

As shown in Fig. 8, the filter area 45a of the rotating filter 45 has a characteristic 
of transmitting light of a red wavelength band over 600 nm, the filter area 45b has 
a characteristic of transmitting light of green wavelengths in 490 - 560 nm band, 
and the filter area 45c has a characteristic of transmitting light having 620 -700 
nm wavelength band. 

[0054] 

In early stage of diagnosis during the fluorescence observation using an 
endoscope, a fluorescence image guided into the camera 44 is divided into two 
optical paths by the dichroic mirror 37 and mirror 38. One beam of light is 



transmitted to image intensifier 41 after passing through the filter area 45a of the 
rotating filter 45. The other beam of light is transmitted to the image intensifier 42 
after passing through the filter area 45b. 

[0055] 

Each fluorescence image projected onto the image intensifies 41 and 42 is 
amplified and then respectively captured by CCDs 32 and 33 and converted into 
video signal. A fluorescence display image is displayed on the display unit 5 
after the video signals from CCDs 32 and 33 are processed by the fluorescence 
image processing unit 23. 

[0056] 

In a fluorescence display image, red fluorescence is emphasized in a diseased 
area. Thus, a diseased area can be found easier by detecting red fluorescence 
in a broader range by the filter area 45a of the rotating filter 45. 

[0057] 

After a possible diseased area is found, the rotating filter 45 is rotated by the 
wavelength range switching means 47 via the motor 46. At this time, the light 
passes through the filter area 45c of the rotating filter 45 and is projected onto 
the image intensifier 41. 

[0058] 

By narrowing the fluorescence wavelength range with the filter area 45c of the 
rotating filter 45, the amount of fluorescence of red wavelength band is reduced. 
Thus, all areas (such as the structural shadow of a tissue) except diseased areas 
emits a reduced red fluorescence. Therefore, diagnostic ability for fluorescence 
observation can be improved. 

[0059] 
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According to the third embodiment, finding a diseased area is made easier by 
first detecting red fluorescence in a broad range. In addition, by subsequently 
narrowing the wavelength range of detected red fluorescence, it can be made 
easier to distinguish whether a part is dark due to the existence of a disease or 
due to a structural shadow of an organ. Therefore, observation ability and 
diagnostic ability can be improved. 

[0060] 

In this embodiment, the observed red wavelength band of fluorescence is 
changed. However, the range of green fluorescence wavelength band can also 
be changed. That is, fluorescence in the currently specified green band may be 
observed first and then the fluorescence in a wider green fluorescence band may 
be observed. 

[0061] 

As a fourth embodiment, a modification of the fluorescence observation 
apparatus will be explained. Fig. 9 illustrates the schematic structure showing 
the principal parts of a fluorescence observation apparatus referring to the fourth 
embodiment. Fig. 10 is a sectional view of A-A line in Fig. 9 that shows the 
structure of a connection adapter. The fourth embodiment is an example of the 
connection adapter which is provided to connect an endoscope 2 and a camera 
51 for capturing a fluorescence image. Therefore, only characteristics regarding 
the connection adapter will be described. 

[0062] 

As shown in Fig. 9, the fluorescence observation apparatus comprises mainly: 
an endoscope 2 for irradiating excitation light to a subject area in vivo and 
detecting a fluorescence image generated by excitation light and transmitting the 
fluorescence image out of the body; 

a fluorescence observation camera 51 for detecting a fluorescence image 
obtained by the endoscope 2 and converting into electrical signal; 
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a fluorescence image processing unit 23 for processing the image signal from the 
fluorescence observation camera 51 and generating a fluorescence display 
image; 

a display unit 5 for displaying the fluorescence display image generated by the 
image processing unit 23; and 

The fluorescence observation apparatus is provided with the main adapter 48 to 
connect the endoscope 2 and the fluorescence observation camera 51 as a 
connection adapter for the fluorescence observation camera. 

[0063] 

The main adapter 48 comprises a ocular rotation part 49, which is rotatably 
attached to the main adapter 48 and detachably connected to the ocular portion 
of endoscope 2, and a transmission light guide 50, which transmits the 
fluorescence image from the endoscope 2 to the fluorescence observation 
camera 51 . The ocular rotation part 49 consists of cylinder shaped members 
installed in one end of the cylindrical main adapter 48. As shown in Fig. 10, one 
part of the periphery of the ocular rotation part 49 is made to contact a stopper 
48a inside of the main adapter 48. A rotation regulating member 52 protrudes to 
limit the rotation of the ocular rotation part 49. 

[0064] 

The ocular portion of the endoscope 2 is firmly connected to the ocular rotation 
part 49 so that it can be rotated with respect to the main adapter 48. On the 
endoscope 2 ocular side, the transmission light guide 50 is firmly connected to 
the ocular rotation part 49. On the fluorescence observation camera 51 side, the 
transmission light guide 50 is firmly connected to the main adapter 48. Since the 
transmission light guide 50 is not fixed except near either end, it can be twisted. 

[0065] 

The fluorescence image transmitted through the endoscope 2 is passed through 
the transmission light guide 50 in the main adapter 48 and captured by the 
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fluorescence observation camera 51 . A fluorescence display image generated 
by the fluorescence image processing unit 23 is displayed on the display unit 5. 

[0066] 

During the fluorescence observation, the ocular rotation part 49 will rotate in 
accordance with the rotation of endoscope 2. However, the main adapter 48 and 
the fluorescence observation camera 51 will not rotate since they are rotatable 
with respect to the ocular rotation part 49. When the ocular rotation part 49 
rotates, the side of the transmission light guide 50 fixed to the ocular rotation part 
49 rotates; however, the side fixed to the fluorescence observation camera 51 
does not rotate. Thus, the center portion of the transmission light guide 50 is 
twisted and absorbs the rotation. 

At this time, by providing a rotation regulating member 52 on the ocular rotation 
part 49, the rotation of the ocular rotation part 49 can be limited by the main 
adapter 48. This prevents the transmission light guide 50 from twisting off. 

[0067] 

According to the fourth embodiment, by installing the adapter, which has the 
rotatable transmission light guide 50 as a means to transmit images, between the 
endoscope 2 and the fluorescence observation camera 51, the transmission light 
guide 50 can be twisted when the endoscope 2 is rotated during the fluorescence 
observation. Thereby the camera itself can stay fixed without rotating the display 
image. 

[0068] 

When using the conventional components, a camera for detecting fluorescence 
is large. Thus, when the operation of the endoscope involves complicated 
rotation such as in cases of observing an alimentary canal, there may be a 
problem that the ability to operate the endoscope may be reduced. 

[0069] 
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According to the structure of this embodiment, it is unnecessary to rotate the 
large camera in accordance with the rotation of the endoscope. It prevents the 
camera from disturbing the operation of the endoscope or causing troubles 
during the fluorescence observation: Thereby, the operation ability can be 
improved. 

[0070] 

As the fifth embodiment, a modification example of the fourth embodiment is 
shown in Fig. 1 1 . In the fifth embodiment, the main adapter 48 of the fourth 
embodiment is changed to an adapter member 53 formed of flexible tubular 
members. 

[0071] 

According to this structure, the adapter member 53 is made sufficiently long so it 
enables the fluorescence observation camera 51 to be separated from the ocular 
portion of the endoscope 2. The operation ability can be further improved. 

[0072] 

Next, other modification examples of a fluorescence observation apparatus will 
be explained as the sixth embodiment. Fig. 12 is the schematic structure 
showing principal components of a fluorescence observation apparatus for the 
sixth embodiment. 

[0073] 

A fluorescence observation apparatus is provided mainly with: 
A fluorescence observation endoscope 54 for irradiating excitation light or white 
light to a subject area in vivo and detecting a fluorescence image generated by 
excitation light or white light image generated by white light and transmitting the 
fluorescence image or white light image out of the body; and a fluorescence 
observation unit 59 which combines a light source and an imaging part for 



23 



detecting a fluorescence image and a light source and an imaging part for 
detecting a white light image as one unit. 

[0074] 

The fluorescence observation unit 59 has a laser light source 55 for generating 
excitation light for acquiring a fluorescence image, a fluorescence observation 
camera 56, a white light source 57 for acquiring a white light image, and CCD 58 
for white light observation. 

[0075] 

The fluorescence observation endoscope 54 has a light guide 7 and a image 
guide 8 and these end surface areas are fixed in a connector 60. The 
fluorescence observation unit 59 is provided with a connector receptacle 61 for 
white light observation and a connector receptacle 62 for fluorescence 
observation corresponding to the connector 60 so that the connector 60 will be 
connected to either one of these connector receptacles 61 and 62. The 
connector receptacle 61 for white light observation connects the end part of light 
guide 7 and image guide 8 in the connector 60 with the white light source 57 and 
CCD 58 for white light observation respectively. The connector receptacle 62 
connects the end part of light guide 7 and image guide 8 in the connector 60 with 
the laser light source 55 and the fluorescence observation camera 56. 

[0076] 

During the white light observation, the connector 60 of the endoscope 54 is 
plugged to the connector receptacle 61 of the fluorescence observation unit 59. 
White light generated by the white light source 57 is guided to the light guide 7 
and transmitted to the distal tip of insertion part of the endoscope 54 so as to 
irradiate an area to be viewed in vivo. The white light image reflected by the area 
to be observed with white light is transmitted to the CCD 58 for white light 
observation through the image guide 8 of the endoscope 54 and then converted 
into a video signal by CCD 58 for white light observation. 



[0077] 

During the fluorescence observation, the connector 60 of the endoscope 54 is 
plugged into the connector receptacle 62 for fluorescence observation of the 
fluorescence observation unit 59. Excitation light wavelength in the blue 
region is generated by the laser light source 55 and this excitation light is guided 
into the light guide 7 of the endoscope 54. The excitation light guided by the light 
guide 7 is transmitted to the distal tip of the insertion part through the endoscope 
54 so as to irradiate to an area to be observed in vivo. The fluorescence image 
generated by the area to be observed with excitation light is transmitted to the - 
fluorescence observation camera 56 through the image guide 8 of the endoscope 
54 and converted into a video signal by the fluorescence observation camera 56. 

[0078] 

The video signals obtained by CCD 58 for white light observation and the 
fluorescence observation camera 56, similarly to the process described in other 
embodiments, are sent to the image processing unit and a display image is 
generated so as to be displayed on a monitor. 

[0079] 

According to the sixth embodiment, when switching between white light and 
fluorescence observation, the exchange of both the camera and the light source 
can be done by one operation. Therefore, the operation ability can be further 
improved. 

[0080] 

Next, other modification examples of a fluorescence observation apparatus will 
be explained as the seventh embodiment. Fig. 13 illustrates the main structure 
of an endoscope for fluorescence observation regarding to the seventh 
embodiment. Since the basic structure of the fluorescence observation 
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apparatus is the same as that of other embodiments, only characteristic 
components will be described. 

[0081] 

Fig. 13 illustrates the schematic structure of the distal tip of the insertion part of 

an endoscope 63 for fluorescence observation. 

The fluorescence observation endoscope 63 comprises: 

a bellows 64 which composed of polymers such as polybutadiene rubber to 

extend the distal tip of the insertion part; 

a seal 65 forming airtight compartment which joins the distal tip of the insertion 
part of the fluorescence observation endoscope 63 with the bellows 64; 
one end of a duct 66 for introduction and removal of gas is connected to the 
airtight area; 

a pressure/suction drive part 67 for introducing and removing gas to the airtight 
area through the duct 66; and 

a control unit 68 for controlling the pressure/suction drive part 67. 
[0082] 

The light guide 7 and the image guide 8 inside the insertion portion of the 
fluorescence observation endoscope 63 have their leading portions in the 
bellows 64 arranged with sufficient slack so that the extension of the bellows 64 
will not be disturbed. Under normal conditions, gas is not pumped into the 
airtight area formed by the bellows 64 and the seal member 65. Therefore, the 
bellows 64 is in a contracted position. 

[0083] 

The control unit 68 controls the pressure/suction drive part 67 to introduce or 
remove gas out of the airtight area. In order to extend the distal tip of the 
fluorescence observation endoscope 63, gas is introduced into the airtight area 
through the duct 66 by the pressure/suction drive part 67. When the gas has 
filled in the airtight area, the bellows 64 is expanded. As a result, the distal tip of 



the insertion part is extended. This allows the distal tip of the insertion part of the 
fluorescence observation endoscope 63 to be closer to the tissue being 
observed. Thus, close observation can be performed easily. 

[0084] 

According to the seventh embodiment, the distance from which the tissue is 
observed during fluorescence observation can be increased and decreased by 
extending only the distal tip of endoscope. Thus, fluorescence observation can 
be performed easily without performing intricate and delicate operation of the 
entire endoscope. Therefore, since the distance from which the tissue is 
observed can be increased and decreased easily, operation ability can be 
improved. 

[0085] 

Next, a modification of the seventh embodiment will be explained as the eighth 
embodiment. Fig. 14 illustrates the structure showing principal components of a 
fluorescence observation endoscope regarding to the eighth embodiment. The 
main components are the same as that of the seventh embodiment, only 
characteristic components will be described. 

[0086] 

Fig. 14 illustrates the schematic structure of the distal tip of the insertion area of 

the fluorescence observation endoscope 69 in the eighth embodiment. 

The fluorescence observation endoscope 69 comprises: 

a bellows 64 composed of polymers such as polybutadiene rubber to extend the 

distal tip of the insertion part; 

a towing wire 70 for pulling the distal tip of the insertion part of endoscope 
including the bellows 64; 

an actuator 71 for moving the towing wire 70; and 

a control unit 72 for controlling the drive of the actuator 71. 
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[0087] 

The light guide 7 and the image guide 8 inside the insertion portion of the 
fluorescence observation endoscope 69 have their leading portions in the 
bellows 64 arranged with sufficient slack so that the extension of the bellows 64 
will not be disturbed. 

[0088] 

The control unit 72 provides drive control of actuator 71 in order to control the 
amount of tension in the towing wire 70. The end of the towing wire 70 is firmly 
connected to the distal tip of the insertion part of the bellows 64. Under normal 
conditions, the bellows 64 is maintained in a contracted position. 

[0089] 

To extend the distal tip of the insertion portion of the fluorescence observation 
endoscope 69, the control unit 72 releases the tension of the towing wire 70 by 
controlling the actuator 71 so that the bellows 64 is extended. Consequently, the 
distal tip of the insertion part is extended. The close observation can be 
performed easily since the distal tip of the insertion part of the fluorescence 
observation endoscope 69 can be moved closer to the tissue to be observed. 

[0090] 

In the same way as the seventh embodiment, by extending only the distal tip of 
the endoscope, the eighth embodiment makes it easy to increase or decrease 
the distance from which the tissue is observed during fluorescence observation 
without performing the intricate and delicate operation of the entire endoscope. 
Since it can easily increase or decrease the distance from which the tissue is 
observed, the operation ability is improved. 

[0091] 

In addition, a structure which is detachable from the distal tip of endoscope may 
be employed in the place of the bellows in the seventh and eighth embodiments. 



In this case, it is unnecessary to make a custom endoscope since the bellows 
can be attached to the end of a regular endoscope. Thus, a similar function can 
be realized at low cost. 

[0092] 

Next, the other modification of the fluorescence observation apparatus will be 
explained as the ninth embodiment. Fig. 15 is the structure showing the principal 
components of the fluorescence observation apparatus. Since the main 
components of the fluorescence observation apparatus are the same as that of 
other embodiments, only characteristic components will be explained. 

[0093] 

The fluorescence observation apparatus of the ninth embodiment is provided 
with: a sensor 74, which is passed through the instrument (biopsy) channel 73 of 
an endoscope 2, for detecting excitation light; and an excitation-light intensity 
measuring module 75, which is connected to the sensor 74, for processing the 
output signal of the sensor 74. 

[0094] 

The excitation-light intensity measuring module 75 comprises: 

a signal processing unit 76 for processing the output signal of the sensor 74 and 

generating the light-intensity value; 

a memory 77 for recording the light-intensity value generated by the signal 
processing unit 76; 

a comparator 78 for comparing the pre-treatment light intensity value recorded in 
the memory 77 with a current value generated by the signal processing unit 76; 
and a notification unit 79 which provides a notification when these two intensity 
values become equal based on the output from the comparator 78. 

[0095] 
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During fluorescence observation, before performing treatments such as EMR 
(endoscopic mucosal resection), the sensor 74 is passed through the instrument 
channel 73 of the endoscope 2 and extended from the tip of endoscope so as to 
approach or contact to the diseased tissue. Then, the sensor 74 detects 
excitation light from the light source 1 . The output signal from the sensor 74 is 
transmitted to the signal processing unit 76 and the signal is processed so that 
the value of light intensity is measured. The pre-treatment light-intensity value 
generated by the signal processing unit 76 is recorded into the memory 77. 

[0096] 

Next, when performing fluorescence observation after the treatment, the sensor 
74 is placed next to the diseased tissue in the same way as in the initial 
fluorescence observation. The output signal from the sensor 74 is processed by 
the signal processing unit 76 and the current intensity value is measured. Then, 
the value in the memory 77 which was recorded during the fluorescence 
observation before the treatment and the current value which varies from the 
signal processing unit 76 in real time are sent to the comparator 78. The 
comparator 78 compares the value from the memory 77 with the value from the 
signal processing unit 76. 

[0097] 

The distance between the distal tip of the insertion part of the endoscope 2 and 
the diseased tissue is changed by operating the endoscope 2. That is, the 
distance between the sensor 74 and the surface radiating excitation light 
(translator's note: endoscope tip) is changed. Thereby, the value of light- 
intensity from the signal processing unit 76 is changed in real time. When the 
light-intensity value recorded in memory 77 and the light-intensity value from the 
signal processing unit 76 become equal within a certain range, the comparator 
78 outputs a detection signal to the notification unit 79. The notification unit 79 
receives the detection signal and informs the operator, by making a notification 



sound, such as that produced by a buzzer, that the condition of observation is 
similar to that of the last time. 

[0098] 

According to the ninth embodiment, the measured intensity of excitation light 
irradiated to a diseased area is stored into a memory and compared with the 
current light intensity value. Therefore, the fluorescence observation conditions 
before and after treatment can be made similar. In this way, it is possible to 
perform a follow-up observation and make a comparison after the treatment 
accurately. 
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[0099] 

[Additional Remarks] 

(1) A fluorescence observation apparatus is characterized by having: 

a light source for generating excitation light for exciting fluorescence in the tissue 
of a body cavity; 

a first imaging means for acquiring fluorescence images, which are acquired in at 
least two wavelength bands of different colors by excitation of the tissue in the 
body cavity irradiated with excitation light; 

a second imaging means for acquiring a reflected image obtained by the 
reflection of excitation light from the tissue of the body cavity; 
a sensitivity adjustment means for adjusting the sensitivity of the second imaging 
means which captures the reflected image; and 

an image processing means for superimposing output image signals from the 
first imaging means and the second imaging means. 

[0100] . 

(2) The fluorescence observation apparatus of the additional remark 1 is 
characterized by fluorescence images in the green and the red regions, and a 
reflected light image in the blue region. 

[0101] 

(3) The fluorescence observation apparatus of the additional remark 1 is 
characterized by the followings: when performing the fluorescence observation, 
the sensitivity adjustment means lowers the sensitivity of the second imaging 
means used to acquire the reflected light image more than the sensitivity of the 
first imaging means used to acquire the fluorescence image. When performing 
the white-light observation, the sensitivity adjustment means adjusts the 
sensitivity of the second imaging means to be the same level as that of the first 
imaging means. 

[0102] 
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(4) The fluorescence observation apparatus of the additional remark 1 is 
characterized by wavelength bands of the fluorescence image that are between 
490nm - 560nm in the green region and between 620nm - 800nm in the red 
region. 

[0103] 

(5) The fluorescence observation apparatus of the additional remark 1 is 
characterized by a reflected-light image wavelength band that is in the blue 
region between 400nm - 450nm. 

[0104] 

(6) A fluorescence observation apparatus is characterized by having: 

a light source for generating excitation light for exciting fluorescence in the tissue 
of a body cavity; 

a first imaging means for acquiring fluorescence images, which are acquired in at 
least two wavelength bands of different colors by excitation of the tissue in the 
body cavity irradiated with excitation light; 

a second imaging means for acquiring a reflected image obtained by the 
reflection of excitation light from the tissue of the body cavity; 
a fluorescence image wavelength band setting means for setting the wavelength 
band of several fluorescence images detected by the first imaging means in 
different color bands; 

a sensitivity adjustment means for adjusting the sensitivity of the second imaging 
means which captures the reflected image; and 

an image processing means for superimposing output image signals from the 
first imaging means and the second imaging means. 

[0105] 

(7) The fluorescence observation apparatus is characterized by having: 
a white-light image generating means for obtaining a white-light image by 
detecting the reflected image from the white illumination light; 
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a fluorescence image generating means for obtaining a fluorescence image by 
detecting fluorescence light emitted from a living tissue; 
an image superimposing means for displaying the white light image and the 
fluorescence image in superimposition; and 

a brightness adjustment means for incrementally changing the brightness of the 
white light image and fluorescence image. 

[0106] 

(8) The fluorescence observation apparatus of the additional remark 6 is 
characterized by a brightness adjustment means that changes the brightness of 
the white light image and fluorescence image in inverse proportion. 

[0107] 

(9) The fluorescence observation apparatus is characterized by having: 

a light source for generating excitation light to cause fluorescence light from a 
tissue of a body cavity; 

an imaging means for acquiring the fluorescence images in a plurality of 
wavelength bands, and which are acquired by excitation of the tissue in the body 
cavity irradiated with excitation light; 

a means to vary the fluorescence image wavelength band in at least one 
amongst a plurality of wavelength bands in which the fluorescence image is 
detected. 

[0108] 

(10) The fluorescence observation apparatus of the additional remark 9 is 
characterized by a plurality of wavelength bands that include a green region and 
a red region for fluorescence images and in which the width of one of wavelength 
bands may be varied. 



[0109] 



(11) The fluorescence observation apparatus of the additional remark 9 is 
characterized by having a means to vary the fluorescence image wavelength 
band. 

The means to vary the fluorescence image wavelength band comprises: 
a wide band-pass filter to transmit a specific wavelength in a wide range; 
a narrow band-pass filter to transmit a specific wavelength in a narrow range 
which is within the wide wavelength band; and 

a band switching means for switching between the wide band-pass filter and the 
narrow band-pass filter. 

[0110] 

(12) The fluorescence observation apparatus is characterized by having: 
an endoscope for guiding fluorescence light emitted from the living tissue; 

a camera for fluorescence observation which detects images by the fluorescence 
light; and 

an adapter having a connector which connects the ocular portion of the 
endoscope to the camera for fluorescence observation. 
The adapter provides a rotationally flexible image transmission means, in which 
the connector at the end of the adapter rotates with respect to the main body of 
the adapter and in which the other end of the connector is firmly connected to the 
main body of the adapter. 

[0111] 

(1 3) The fluorescence observation apparatus of the additional remark 12 is 
characterized by the image transmission means which consists of the fiber 
bundle. 

[0112] 

(14) The connector is provided with a rotation regulating member that limits the 
rotation of the main body of the adapter with respect to the connector. 
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[0113] 

[Effect of the Invention] 

As explained above, according to this invention, the structure of an organ can be 
clearly recognized at the time of fluorescence observation. A normal display 
image and a fluorescence display image can be obtained without switching a 
light source or an imaging means. Therefore, accurate diagnosis can be 
performed. 

[Brief Explanation of Drawings] 
[Figure 1] 

Fig. 1 illustrates the schematic structure showing the fluorescence observation 
apparatus referred to in the first embodiment of this invention. 

[Figure 2] 

Fig. 2 illustrates the color distribution indicating a color display of each part of a 
display image at the time of fluorescence observation. 

[Figure 3] 

Fig. 3 illustrates the comparison table of color in each display of the fluorescence 
image created by images in the red region and the green region and the 
fluorescence image created by images in the red region and the green region 
and the reflected image in the blue region. 

[Figure 4] 

Fig. 4 illustrates the schematic structure of a fluorescence observation apparatus 
referred to in the second embodiment of this invention. 

[Figure 5] 

Fig. 5 is a characteristic graph showing the relationship between gain control and 
brightness of a fluorescence display image and a white light display image. 



[Figure 6] 

Fig. 6 illustrates the schematic structure of the fluorescence observation 
apparatus referred to in the third embodiment. 

[Figure 7] 

Fig. 7 is the schematic structure showing the rotating filter for switching the 
fluorescence detection wavelength range. 
[Figure 8] 

Fig. 8 is a characteristic graph showing the transmission wavelength bands of the 
rotating filter. 

[Figure 9] 

Fig. 9 illustrates the schematic structure showing the principal components of a 
fluorescence observation apparatus referred to in the fourth embodiment. 

[Figure 10] 

Fig. 10 is a sectional view of A-A line in Fig. 9 that shows the structure of a 
connection adapter. 

[Figure 11] 

Fig. 1 1 illustrates the structure of main components of the fluorescence 
observation apparatus for the fifth embodiment. 

[Figure 12] 

Fig. 12 is the schematic structure showing principal components of a 
fluorescence observation apparatus for the sixth embodiment. 

[Figure 13] 

Fig. 13 illustrates the main structure of an endoscope for fluorescence 
observation for the seventh embodiment. 
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[Figure 14] 

Fig. 14 illustrates trie structure showing principal components of a fluorescence 
observation endoscope for the eighth embodiment. 

[Figure 15] 

Fig. 15 is the structure showing the principal components of the fluorescence 
observation apparatus. 



[Explanation of Drawings] 

1 Light source apparatus 

2 Endoscope 

3 Camera 

4 Image processing unit 

5 Display unit 

6 Light source for excitation 
12-14 Band pass filter 

17-18 CCD 

19 Variable sensitivity CCD 

20 sensitivity adjustment apparatus 
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[translation of Japanese text in Figure 1] 
refer to EXPLANATION OF DRAWINGS 
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[FIGURE 2] 
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[translation of Japanese text in Figure 2] 

text at left: normal part - blue green 

text at right shadow of organ structure - black 

text at bottom: diseased part - violet 

near 500: green 

near 490: blue green 

near 560: yellow green 

near Y: yellow 

nearYR: yellow red 

nearR: red 

between R & C: pink 

between R & 400: red violet 

near C: white 
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[translation of Japanese text in Figure 3] 





R, G only 


R. 6, B 


diseased part 


red 


violet 


normal part 


green 


blue green 


structural shadow 


black 


black 
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[FIGURE 4] 
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[translation of Japanese text in Figure 4] 

23 fluorescent image processor 

24 white image processor 

25 gain controller 



26 superimpose 

27 excitation light source 

28 white light source 
31 driver 

36 driver 

43 timing controller 
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[FIGURE 5] 




[translation of Japanese text in Figure 5] 
vertical axis: brightness ( arbitrary units ) 
horizontal axis: gain control ( low to high ) 
decreasing //he/white observation image 
increasing line: fluorescent observation image 

111 6 J [FIGURE 6] 




(translation of Japanese text in Figure 6] 
23 fluorescent image processor 

46 motor 

47 wavelength range switching means 
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[FIGURE 7] 
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[FIGURE 8] 
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[translation of Japanese text in Figure 8] 
vertical axis: transmittance rate 
horizontal axis: wavelength (nm ) 
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[FIGURE 9] 




[translation of Japanese text in Figure 9J 
23 fluorescent image processor 
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[FIGURE 10] 
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[translation of Japanese text in Figure 11] 
23 fluorescent image processor 
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[FIGURE 12] 
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[FIGURE 13] 




[translation of Japanese text in Figure 13] 

67 pressure/suction drive 

68 controller 
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[FIGURE 14] 
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[translation of Japanese text in Figure 14] 
72 controller 
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[FIGURE 15] 




[translation of Japanese text in Figure 15] 

76 signal processor 

77 memory 

78 comparison unit 

79 notification unit 
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(57)[SUMMARY] 



[mmi [subject] 

&3feH^Bft-. ^W^^it^K At the time of fluorescent observation, the 

Hg^JftfE-ef , JEWzB-ffifeft. structure of the organum can be confirmed 

C##r ; £rfT;t 5 i. o (£i"5 6 clearly, and the exact tissue characteristic can 
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be diagnosed. 



[SOLUTION] 

*3tefc$SS1IH\ %W£M. 1 <D From the light source for excitation 6 of a light 
JEh%i±ffl%M6 X *) ^&W$.<nWi source device 1, fluorescent observation 
&yt$:$&£.LXlHfflM2 £r;frL apparatus generates the excitation light of a 
"C&3£lSH£l£flHltU Z.<DEb& blue region, and irradiates it to an observation 
lt\Z frbO&Ht&L part via an endoscope 2. 

t &%$%& : &fo18M 2 5r^L"C The fluorescent image and the reflected-light 
7 5„ wOt # % image from the observation part by these 

i£3fe^£r#-feHW£ t W&W$.<& excitation lights are recorded with camera 3 via 

t T -t ti-eti C C D 1 an endoscope 2. 
7, 1 8 "CiS^"f 5 i^f^x While a fluorescent image is isolated in the 

%$%&%^l£WbW$kM. 2 0 "C^ image of a red-colour area and a green region 
^Hfj^ftfc^g^C CD 1 and respectively registered by CCD 17 and 18 
9 l£ <£ *) iS^"f"<5o -t IT, vl at this time, by which sensitivity regulation was 
iib<DM&Ji§ ^^i^zM&.ftM performed with the sensitivity regulation 
U 4 Vim &#!M&?f\t\ W&IM apparatus 20 records a reflected-light image by 
%tOfcftyt&<D%i£Zmffl1-Z CCD19 which can have variable sensitivity. 
^.drlCtf?, fi-fe^M^i ISIS And, signal processing is performed in the 
m*$<OM%M&m&RTf%;%M image-processing part 4 on the basis of these 
HM^££/&U Ztitb<DW& image signals. 

SrSfc-a-fc-fr-C^gB 5 KMtf By adjusting strength of the reflected-light 
"t"3„ image of a blue region, a white-light image, an 

almost equivalent usual observation image, and 
fluorescent observation image are generated. 

These images are superimposed and 
displayed on the display part 5. 
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[translation of Japanese text in Selection Diagram] 
refer to EXPLANATION OF DRAWINGS 



[#ffl»#©*SH] 



[CLAIMS] 



[ttsfcSl] 

h&ti < 1 1 2 0£JI±0 A* ^ 



[CLAIM 1] 

A fluorescent observation apparatus provided 
with a light source which generates the 
excitation light for exciting the fluorescence 
from intra-corporeal tissue. Among the 
fluorescence of exciting the above-mentioned 
intra-corporeal tissue by the above-mentioned 
excitation light, first image-pick-up means to 
image-pick up the fluorescent image of the 
colour band region of at least two different, 2nd 
image-pick-up means to image-pick up the 
reflected-light image obtained by the reflection 
of the above-mentioned excitation light from the 
above-mentioned intra-corporeal tissue, 
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&@L^&<D$ i g.&m%fi~FZ>$k&. sensitivity regulation means to adjust the 

MW^Mkb^ sensitivity of 2nd image-pick-up means for 

buIB^ 1 RTffg 2 <D&&&Wtf>> image-pick up of the above-mentioned 

h<D\&t)W&.{%%-%:'§Lfe > at>-& reflected-light image, image-processing means 

ftM^tf^M^WLb^ which superimposes the output image signal 

S:lx.f;: t^^WLt-t^>^% from the above-mentioned first and second 

itil3£iiL image-pick-up means. 

mm (ouwmm ] [detailed description of invention] 

[00 0 1] [0001] 

[%m<Dm-tz&mftm [technical field] 

2fc^i^f3u Eh&yt$:£.ifcffBffl.<D This invention relates to a fluorescent 

gl&ttlk&iiL^fflMLXB&yt observation apparatus which irradiates 

\^£.& ; $kyt&. : $:'&Z>ik%^M^ excitation light to the observation part of an 

{Et^lIi"t"<5o organism tissue, and obtains the fluorescent 

image by excitation light. 

[00 0 2] [0002] 

V&&<D&ffi] [PRIOR ART] 

j£c¥. ££M&<£>IS^*t^S&{£ In recent years, excitation lights are irradiated to 

^jBh&yt&fflML^ ZL<DW}%£% the observation part of an organism tissue. 

tiot4MI/5^«4 These excitation light detect from an organism 

l-^g^M^^ft^&ALT tissue, the self-fluorescence, and the 

io\t^tcMyo<VHkyt$: 2dzyiMU fluorescence of the medicine injected into the 

t LT^ttJ L-^ ^(D&yt&frh organism generated directly, as a two- 

kmmo^&^l&mogiBtf: dimensional image. 

m (Mz-tf, ^B<Dmm^M The technique whereby an illness condition 

® ffl) £rl£H?rt* <5 J^^ffi V * *b (for example, the variety and permeation extent 

tboofc v) s * (Dik%M£k%:'fT of the illness), such as the modification of an 

9 fcfi<0^%W£$kvt1£ffi%'£ organism tissue and cancer, is diagnosed from 
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tiXV^So that fluorescent image is used, and the 

fluorescent observation apparatus for 
performing this fluorescent observation is 
developed. 

[0 0 0 3] [0003] 

§ ^bfcKl&V >Tfi* Concerning self-fluorescence, if excitation lights 

t®S5tSrfiBlti"5 ^(Dfih are irradiated to an organism tissue, the 

£ 9 ft V ^zSr^libtea^^ fluorescence of a wavelength longer than those 

« 0 S.mziStfZlkytyo'Xt excitation light will occur. 

LTtix WxJi^v*- ffls, N As the fluorescent material in the organism, 

ADH (nn^yr^ K7r- for example, there are a collagen, NADH 

s s%9 Vir*f-Y) , FMN (7 (nicotinamide adenine nucleotide) and FMN 

^fy^/^^t/tf K) , tf (flavin mononucleotide), ?biridine? nucleotide, 

y W%9 WWiSfci, etc. 

JKETfHt* r©i5^fM Recently, the interactive relationship 

£1-5£ftrtB#lR£^Sttf> of ?factor-matter? in the living body and the 

ffi2Sii^>l?lt^ Doofc illness which generate such a fluorescence is 

9 S Z.fab<Dik%\Z.SL V)$g£<D becoming clear, and the diagnosis of cancer 

Wffiti 1 5 0 etc. is possible by these fluorescence. 

[0 0 0 4] [0004] 

ll^^litTt^ioV^Ttex Moreover, in the fluorescence of a medicine, 

£#F^&A«3£ft^J££ L HpD (hematoporphyrin), Photofrin, ALA((delta)- 

X\i s HpD amino levulinic acid), etc. are used as a 

V >) , Photofrin , A L A ( 8 fluorescent material injected into in the living 

—amino levulinic acid) ^^ffi body, and these medicines have accumulation 

V^tiSo ^tib<DM$}li$itf: property, such as towards cancer. 

if'^UKteflSfc 5 * wti£r£ An illness part can be diagnosed by injecting 

ICS A 1 1 SrS^t 5 this in the living body and observing the 

£ t Vf&&MSL$:&Wr'V% 6o fluorescence. 

£ tc^ * 7 ^ n — -^/H5iffcK:|& Moreover, there is also a method of making a 

ft^K£rftiD£i|\ fluorescent material add to a monoclonal 

Jfc\z£ ^^gBMftfeKSr^ antibody, and making a disease part 

H £ "fr 5 t> 5 o accumulate a fluorescent material by an antigen 

antibody reaction. 
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[0 0 0 5] 



[0 0 0 6l 

tf#^¥6-l 2 5 9 1 1^ 

5o 



[0005] 

As excitation light, for example, a laser light, a 
mercury lamp, a metal halide lamp, etc. are 
used. 

The fluorescent image of the observation part 
is obtained by irradiating excitation light to an 
organism tissue. 

The weak fluorescence in the organism tissue 
by this excitation light is detected, and a two- 
dimensional fluorescent image is generated. 

An observation and a diagnosis are 
performed. 

[0006] 

In such fluorescent observation apparatus, the 
fluorescent from a specific wavelength band 
generally generated from an organism tissue is 
extracted. 

It is diagnosing by numerically processing 
and image-ising. 

For example, in unexamined-Japanese-patent- 
No. 6-125911 gazette, the fluorescent image by 
excitation light and the exterior image by the 
usual white illumination light using an 
observeable endoscope apparatus, when the 
fluorescence more than a predetermined optical 
intensity is detected, synthesising the 
fluorescent image with an exterior image and 
enabling it to display is disclosed. 



[0 0 0 7] 



[0007] 



l&W t «fc 5 t -t 5 M [PROBLEM ADDRESSED] 
I] In an apparatus such as described in the 
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W&Ltc%fffl¥6 - 1 2 5 9 1 unexamined-Japanese-patent-No. 6-125911 

1 ^r^W^^^>^M^> «k 9 gazette mentioned above, since the 

\z s t£3te<7)1ij$^#b;fa<5lll^ observation image obtained with a conventional 

lHftfi% $k%M$Lk &&%M$L component may display a fluorescent image 

t £f@Sf£^;^^<5fc#\ 7!) and a white-light image mutually, it becomes 

yjj— ClJ; !9^<3bV^®^i^c the image which is hard to observe due to 

5 0 SftWte©**** flicker. 

Lfct>WT?Ji x ISI^M^^&V^ Moreover, in an observation image, it is hard 

rW©#3tW<C*©ft^fc* to distinguish between the part of the structural 

$SMh<D%ft\*f1$ttVf\z. < < ^ shadow of the organum, and a disease part in 

f£#rt££lE;T£itT L£ that which has displayed only the fluorescent 

/^^r^LTV^fco image, and it had the problem of having made 

diagnostic ability reducing. 

[00 0 8] [0008] 

JbfEyffif lw$g#."C& This invention was formed in consideration of 

£titci><DX\ $k*ft%L&B$\^ the above-mentioned situation, and the 

^^<DW&fc$lW;lz.$feWX*% s structure of the organum can be confirmed 

£ fcii^S.^®^ t ^^Itl^Ij clearly at the time of fluorescent observation. 

^^ftM^W^^WL^ty^kz-^ Moreover a usual observation image and 

Cl £&<#<5 bi£X% N jE5I fluorescent observation image can be obtained, 

&f^£rfT5 ^bfcpSH&tel&yt without switching the light source and image- 

|l^^il£^#W~5-<i:£rg&*J pick-up means, and it aims at offering the 

iLTV^o fluorescent observation apparatus which can 

perform an exact diagnosis. 

[00 0 9] [0009] 



[WmZMfc-T 5 tcibO^m [SOLUTION OF THE INVENTION] 

&^MK£.£'gytW>&*&W'Zs For the fluorescent observation apparatus by 

fc&fo%&Mfrb<Dl£ft%j5h&-F this invention, the light source which generates 

ZtzVXDmfeyt^&tZftU the excitation light for exciting the fluorescence 

mffcfc$i£faW(&&Mlfcfift& from an intra-corporeal tissue, the fluorescent 

ftl-J: V@}&l'X&btiZ)i&yt time of exciting the above-mentioned intra- 

<D 5 h'pt£ < th2 o{^±(D^ corporeal tissue by the above-mentioned 
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^-Sfe^^^O^^^Sr^^-f- excitation light, first image-pick-up means to 
5^ 1 (DWL&^WLb, iufcftl£ image-pick up the fluorescent image of the at 
foBffifrb<Dwift&&yt<D&iH least more than two differing colour band 
lc X 9#feti<<5K#t3fe&£:fiM£ regions, 2nd image-pick-up means to image- 
•f 5 % 2 <DW£&WL t , stflSS pick up the reflected-light image obtained by the 
!t3fc&£8H£1~5^2tf>gM£^ reflection of the above-mentioned excitation 
SOM5rllit5^i|if light from the above-mentioned intra-corporeal 
buIEM 1 RXfjg 2 <Dii^ tissue, and sensitivity regulation means to 
#IW»£>©atfJi5&lt-§-$rfifc adjust the sensitivity of 2nd image-pick-up 
&trit&Wi&jEim=£ikbs £11 means to image-pick up the above-mentioned 
£ fc h <0 Trfe 5 „ reflected-light image, image-processing means 

which superimposes the output image signal 
from the above-mentioned first and second 
image-pick-up means, it is equipped with these. 

10 0 10] [0010] 

Wft<DWfo<DT&&\ [Embodiment] 
WT, B®£#J!&L-C#3gf3© Hereafter, the embodiment of this invention is 
"gfctoT&B&WR-lr&o IH1& explained with reference to a drawing. 
V n LIU 3 itt&Wom 1 mm Figs. 1 - 3 concern the 1st embodiment of this 

Hltt£ftftft£fl| invention. 
0|p§4$^£^i-^$lfcl^|IK Fig. 1 is a component explanatory drawing 
M 2 tt1kyt&&W$<DWL&m&L\z showing the schematic component of 
is it 5 # pB^^^^fe ^TTi^fe fluorescent observation apparatus. 
fr^m, m 3 teM!tf£cD£/& Fig. 2 is a colour distribution diagram showing 
^fa&ffl&bW&ffi&O&Jtfc the display colour of each part in the 
O^&rfe^ \^Tz.Wsiz b7fc&$&$, observation image at the time of fluorescent 
»tfl*fe*«©£ftfc*Hrft« observation. 

*£tf>&#tfti££4£fflLfc^£<£> In Fig. 3, when using only the fluorescent 
^IfP^^fe^^^-^^ ifclfcl&W image of a red-colour area and a green region 
HT?&>5o to generation of a fluorescent image, when 

using the fluorescent image of a red-colour area 
and a green region, and the reflected-light 
image of a blue region, it is the comparison 
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explanatory drawing showing the colour display 
of each part. 

[0 0 11] [0011] 

0 1 {c^-fj; o (d x ^MM^M As shown in Fig. 1, the fluorescent observation 
<D%yt&&&m*. apparatus of this embodiment is with the light 

££*53tflKSttl ftMSk source device 1 which generates excitation 
ttl^bwMft££ftrt<£#l light, the excitation light from a light source 
£$MfL\zmkt LT, m&ftK X device 1 are irradiated to an observation part in 
5 t ® jgft©Ktt« t the living body. 

£4&tii L^ft^c^H'Sl*!^ The endoscope 2 which the fluorescent image 
^2 fat$M2X %htitci£ and the reflected-light image of the excitation 
%®Lbfr%$%®Lt$:WL®L\^9M t light by excitation lights are detected, and is 
{t^Z-^Mrftli * 7 3 ts # transmitted to externally, camera 3 which the 
^73^ t> ©H^f #£r#L31 fluorescent image and the reflected-light image 
U S3t®ife£Rlt)feHflfc£ & which were obtained by endoscope 2 are 
&J$LM^Wi£&^lfc'i~Z>V§i$L recorded, and performs a conversion to an 
4 t > Wikt&Mffi 4 Id <£ electrical signal, the image signal from camera 
^^^^titcM^Mi^^^^ir 3 is processed, the image-processing part 4 
5 CRT 51^75 which synthesises a fluorescent image and a 

§P5 1 &$IZLX£M%&ffi$L& reflected-light image and generates an 
tiTl^<5 0 observation image, the display part 5 which 

consists of the CRT monitor which displays the 
observation image generated by the image- 
processing part 4. All of these are provided and 
the principal part is comprised. 

[0 0 12] [0012] 

3teaR3S*l'l4x ^ftSrS&S-fS A light source device 1 is the narrow-band 

fc*©W6^^©3sfc?!J*£ (3$t^ (especially the light source for excitation 6 

4 0 0 n 4 5 0 n m) which generates the excitation light which has a 

&&W'if3}feyt%&£.1rZ>&& wavelength in 400 nm - 450 nm) is provided, 

F^^M6 : k1Mz-XMj$&tiZ>o and comprised) of the blue region for exciting a 

fluorescence. 

[0 0 13] [0013] 
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rt£82HU 4=ftl*3HfA-f5 An endoscope 2 has the long and slender 

U&OffiXU*^ U ftMBS. insertion part inserted into the living body. 

1 frb (DMhjELJt&ff ASB5fcffi£ The illumination optical system containing the 
TH£^ti~5 74 V #4 K 7 £"S|- light guide 7 which transmits the excitation light 
tfM$ftyt¥%t t , W£M#L<Dik from a light source device 1 to an insertion-part 
%&lkX$fcki%&L$:^7t%<D%k end, the observation optical system containing 
BSg&£T?£§ti~5'1'^— *?U4 the image guide 8 which transmits the 
K 8 £"£tftt&3te^ t SHU*, fluorescent image and the reflected-light image 
Xffijfc&ti&o of an observation part to the eye-piece part on 

the user side. These are provided and it is 
comprised. 

I0 0 14] [0014] 

# * 7 3 li, .ftUM 2 <DmSM A camera 3 is detachably connected to the 

ic^JK, fi tE\zX$£Wz £ ti. H^M eye-piece part of an endoscope 2. 

2 J: !9 XkS1r%&%&lk.Tf1xM The dichroic mirror 9 which divides the 

3 i<F>%%\z. x fr'Wrtr%> & fluorescent image and the reflected-light image 

4 7 ^4 y 7 %7~ 9, $*4 7 which perform incidence from an endoscope 2, 

D^y^;7 w 10, ^7—1 into three optical paths, a dichroic mirror 10, 

1 t, £3fcS:tfetii'J"5&£*IHfc mirror 11, and the band-pass filter 12 which 

X 1 SriM-f^/^ transmits wavelength band (lambda)1 which 

4 As* 1 2 *3tSrtftW't*5 detects a fluorescence, the band-pass filter 13 

Sfi^F^A 2 £2ii§-t"5^:/ which transmits wavelength band (lambda)2 

K'** 7 ■< /i^ 1 3 <h > jij^ffi which detects a fluorescence, and the band- 

%Me>frb<DW)fe%<DR$ft%<D pass filter 14 which transmits only the 

®L&%tf$.<DZ}-ZWh1r %>'^s K wavelength band of the reflected light of the 

/^7^f/^14^ excitation light from the light source for 

7.7 4 )V$ l 2 $rSiUL fc^^fe excitation 6, the image intensifier ( abbrev. as 

&Sr*t<I1"3>l' J^— SM^r^ I.I. in the drawing(s)) 15 which amplifies the 

1/7 7 4T (S^fi l.l.iB&IE fluorescent image which transmitted the band- 

irh) l 5 b. *>F'<xl7 4 pass filter 12, and the image intensifier 16 

/v^ 1 3 £3§o® Lfc^bfc^£rii which amplifies the fluorescent image which 

tmi-ZJ*— ^yf^>7 7 transmitted the band-pass filter 13, CCD17 

-f T 1 6 b N ^— Vt 1 ^ which records the output image of the image 

i/7 7 4 T 1 5 (DmTJ&ZWiig. intensifier 15, CCD18 which records the output 

tSCCDl 7ir, 4 * — *M image of the image intensifier 16, CCD19 with 
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yfy^77'1'71 6©tU^ variable sensitivity records the reflected-light 

5rS^"f"5 CCD1 '<> image which transmitted the band-pass filter 14, 

4 0^9 \ 4 : SrSli^Lfc the sensitivity regulation apparatus 20 which 

"T^ C adjusts arbitrarily the sensitivity of CCD19 with 

C D 1 9 t . MpTSE C C D 1 variable sensitivity. 

9 (Dffigt&fcMfcM^ti'&f&Bt These are provided and it is comprised. 

[0 0 15] [0015] 

ytMBWl\zi$\,^X, M/Btc In a light source device 1, excitation-light 

M 6 \z J; 9 (lambda)O which has the wavelength of a light 

l£$><5i$J^2}£3. 0 3:3§£"t"<5o in the blue range with the light source for 

r. ©Ttttft&ft 2®7^ excitation 6 is generated. 

K7}c#ft£*i5 0 htfJ The light-guide of this light is performed to the 

K7 \Z.Myt£ft1tm&ytX 0 light guide 7 of an endoscope 2. 

fit* rtft£2rtffl$£r»oT#A Excitation-light (lambda)O by which the light- 

tH5iii£tk £#1*3 guide was performed to the light guide 7 is 

<DW&M$L\Z-f@M£tiZ>o transmitted to the insertion-part end through 

endoscope 2 inside, and it is irradiated to the 
observation part in the living body. 

[0 0 16] [0016] 

tUt, WL^%^L^h<OWi^% And, the fluorescent image and the reflected- 

\z.£Z>'$kyt@Lblx.ktyti£.\ts ft light image by excitation light from an 

$M2<D<f K8£ril observation part are transmitted to the eye- 

C"C^7C'(I | J^ScBSbI5^"C'S^$ piece part on the user side through the image 

t> 9- 7 3 (£Att£2x<5o # guide 8 of an endoscope 2. 

^73 Id Alt $ tifci^TC^ £ S Incidence is performed to camera 3. 

&f3£^fi, ^^p-{y^^7 It transmits and reflects by the dichroic mirror 

— 9, ^^n-fy^;7- 1 9, the dichroic mirror 1 0, and mirror 1 1 , and the 

0, ^7-1 ltiD SiHX!* fluorescent image and the reflected-light image 

WM Lt3 oco^jgl^fij £ ti by which incidence was performed to camera 3 

5, ##J£ftfc3otf>7cte> t are divided into three optical paths, 

ti-^ti/* ^ K'** 7 j /v? l The divided three lights respectively transmit 

2 , /<> r-v-?;* 7^/^13, the band-pass filter 12, the band-pass filter 13, 
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V/<x 7^/^14 and the band-pass filter 14. 

[0017] [0017] 

hv^^7-f /i^ 1 2 After amplifying the fluorescent image which 

Lfc£3te&Wu ^^— 9 M>^ transmitted the band-pass filter 12, by the 

> 9 s7 T 4 7 1 5 -?i£i|i§$ftfc image intensifier 15, it is recorded by CCD 17, 

\z. C C D 1 7 T*3M£ $ iiX tf and a conversion is performed to a video signal. 

"fMt -§-l£lt}&$jT,5 0 £fc|p) Moreover after amplifying the fluorescent 

i!^ > hv<* 7 jv? l 3 image which transmitted the band-pass filter 1 3", 

Sr^i^Lfc^fe^li, 4*— v 7 by the image intensifier 16, similarly, it is 

<4>? s s*s7t4 71 GlftM! recorded by CCD18, and a conversion is 

$ ft/c^ l:CCD18 T*S^ $ performed to a video signal. 

ftTfc'-r^fs-^t^&^tbSo The reflected-light image which transmitted 

/<> hV**7-f 1 4 Sr^ii the band-pass filter 14 is recorded by CCD19 

\^tz&M%'&.\&^ ^S^CC with variable sensitivity, and a conversion is 

D 1 9 X'Wi&ZiiX t'x^-ff performed to a video signal. 

[0 0 18] [0018] 

C CD 1 7 , CCD1 8Wi The video signal of CCD17, CCD18, and the 

gnsjggcCD 1 9X-'&btl1t'£ fluorescent image obtained by CCD19 with 

£ SW)fc#£<£> tf-r ^"ff -£H± variable sensitivity and a reflected-light image is 

WiikfaMU 4 icA^J £ ft 5o M input into the image-processing part 4. 

ftMSSH 4 2o(OSSS In the image-processing part 4, the video 

m.(D i & : %M<D\?7 : Mt fi, S signal of the fluorescent image of two 

tti%&<D tf7**fll#Sri>Jf*ta wavelength bands and the video signal of a 

LTH^liH££r£$;-t"5o reflected-light image are numerically 

processed, and an observation image is 

generated. 

[0 0 19] [0019] 

\Z <£ SM^pBftC^fctT 5 The fluorescence of the visualisation area in the 

RT#^£©^te« % Ifr^ft X 0 observation part by excitation light is a strong 

i distribution of the band of wavelength longer 

<hft>9, sE%UtiLX'tiift\zm& than excitation-light (lambda)O. 



99/10/29 



16/68 



(C) DERWENT 



JP10-309282-A 



^DERWENT 



HWIcA 2 ftifi (#(£4 9 0 nm Especially at a normal part, it is near green 
~ 5 6 0 n m) < „ fpflStoB region (lambda)2 (especially strong 490 nm - 
TffiH < ft <5„ <tot, M^k^t 560 nm), whereas in a disease part, it becomes 

ggiuicfcvv-c, memmi 2 weak. 

^.ftJ: 9 k^tJ^ftV'* Therefore, in image-processing part 4, near 
f^-feHS^ A 1 HiS: 6 2 0 green region (Iambda)2, near where a 
n m~ 8 0 0 n m) <D^%^.<D wavelength is longer than this in the red-colour 
is^r^^M^Mi- 5 r. t «fc area (lambda)1, (Especially signal range of 620 
9 x 1&bti : b%kytW\i£.fr { DjE'% nm - 800 nm) fluorescent image is numerically 
M#Ltm^k<DmWl&-*imx* processed) 

h%> a The discrimination with the obtained 

fluorescent image between the normal part and 
the disease part is possible. 

[00 20] [0020] 

t:5t'> C CD 1 7, CCD For The brightness of the fluorescent image 

1 SX*%bhZ>1k%&<DmZ>Z obtained by CCD17, CCD18 by the way, 
It CCD1 9t#b compared with the reflected-light image 
ftS£ttft&t-lt-<-C#?jtKfi£ obtained by CCD19 with a variable sensitivity, it 
V\ &o-C, Z<Dt.t.&@L&M is very dark. 

taii-fr-ttKDXi'Z^ IxM'ftM.ii Therefore, in having piled each image as it 

ft^kl£:bkftVMIi'fi£<^:fto-C was, it will become an image just like the 

L^Oo ZZ.X\ ffi&mW&W: reflected-light image. 

2 0lc± l 3iS^CCDl 9 Consequently, the sensitivity of CCD19 with 
£>M!£:Plti5Lx f?.$fi%'$L<DVft variable sensitivity is adjusted with the 
5££CCD17, C CD 1 8 sensitivity regulation apparatus 20. 
X'&hfoZ>?k%®L<DmZ> The brightness of a reflected-light image is 
fcHtSo ^UT, £-^<£>®^{f joined to the brightness of the fluorescent 
^m&WmU 4 Xfc%$m$: image obtained by CCD 17 and CCD18. 

Lt, &&%M : fctiiF8 UT#f> And, the image signal of each image is 

tiZ> (Sl3:|p]^F<£>ji numerically processed in the image-processing 

ftWL&m&ZZL&l'Z* part 4. 

The white-light image obtained using a white 
light source and an almost equivalent usual 
observation image are generated. 
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[0 0 2 1] 

riawirsrfcicAo, r, g, 



[0 0 2 2] 

*fc, JS^m^S2 OKU;*) 
C C D 1 9 <D&m*T 
If, Slt)tM5^?rCCD 
1 7, CCD 1 8T-#ibix5* 



[0 0 2 3] 

HHfe0£j5fcfc*£^« (R) £ 
(G) <D3btete<&*£ 



[0021] 

At this time, the fluorescent image near red- 
colour area (lambda)"!, the fluorescent image 
near green region (lambda)2, the synthetic 
calculation of the reflected-light image of a blue 
region is performed, based on this, it becomes 
a process equivalent to the case where 
synthesising the image of the three primary 
colors of R, G, and B, and a colour image is 
obtained. 

Almost equivalent to the white-light image, a 
usual observation image can be obtained. 

[0022] 

Moreover, the sensitivity of CCD19 with a 
variable sensitivity is lowered with the sensitivity 
regulation apparatus 20. 

The brightness of the reflected-light image is 
made darker than the fluorescent image 
obtained by CCD 17 and CCD18, fluorescent 
observation image almost equivalent to when 
calculating only the signal of a fluorescent 
image is generated. 

[0023] 

The image signal generated by the image- 
processing part 4 is sent to the display part 5. 

An observation image is displayed in the 
display part 5. 

In the observation image at this time, the 
distribution of a display colour corresponding to 
a normal part and disease part and each part of 
the structural shadow of the organum is shown 
in Fig. 2. 

Moreover, when using only the fluorescent 
image of a red-colour area (R) and a green 
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b W&l^^c ( B ) (D&M%$L % region (G) for generation of a fluorescent image 

Lfc»^©£8Mfc0>fi.^^ in Fig. 3, the difference of the colour display of 

©JSi^TFfo the each part at the time of using R, and the 

fluorescent image of G and the reflected-light 
image of a blue region (B) is shown. 

[0 0 2 4] [0024] 

^)tS^®^(iWfe^^^Stt Since, as for fluorescent observation image, the 

%®L<O^W^1ttiZ>ti)b, IH signal of the reflected-light image of a blue 

2 2£TJ ? IH 3 \z.7jk-t£. o f£ N region is included, a disease part is purple as 

ffife^^ jEftSBflWJSi^ %s shown in Fig. 2 and 3, a normal part is a blue- 

'£<DMfe&}t£%£<D&ft\*m&X+ green colour, and the part of the structural 

^F;£tL5o £33* shadow of the organum is black and is 

m^M<0^%^i<D\t^(D^ displayed. 

Lfc^'a (i^^pPfi^fes In addition, when calculating only the signal 

IE^g|$r±^rfe x ^^(DWt^i of the fluorescent image of a red-colour area 

£B#f±I^ b 1£ £ N fcltift and a green region, A disease part is red colour, 

$L<Di$ ■%r$:tlUz.ti$k'& b a normal part is green, and the structural 

S G shadow of the organum becomes black. 

It is different from the case where the signal 
of a reflected-light image is added. 

[0 0 2 5] [0025] 

iOip \z&^W&1BOilkjt£WL Thus in the fluorescent observation apparatus 

H^fi-Cte, *> ©Kit of this embodiment, the brightness of the 

»PJ5^1®U, reflected-light image from excitation light is 

tefcfifc^fritS ZbK£*) s adjusted. 

% * 7^ftM<D&&^<n&&t£ The respectively equivalent observation 

8M££:?T o w b . image of a usual observation image and 

M&b^ftW^M&tD^ti^iti fluorescent observation image can be 

STEM'S i b displayed, without performing complicated 

So wOfcfe. gfcfl^tfs operation of a camera,, the exchange of a light 

[pJ±i"S b&fc* fe&ytM&ffl source, etc. by superimposing on top of the 

*fS#*#ft<fctU ^B© fluorescent image. 

/hS^fkSrtt^S ^ £ So For this reason, while operativity improves, it 

becomes unnecessary to prepare a white light 
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source, and a size-reduction of the apparatus 
can be achieved. 

[00 2 6] [0026] 

$ £>{£ x ^^MMM^it^ $rfe, Furthermore, fluorescent observation image is 

ft&<D%yt@LizMz.X > that a blue reflected-light image included in 

B.ftyt&.&i$$.}i : b t "C> addition to the fluorescent image of green and 

^<Offi&.&%&-$'< ft 9 „ ^Utt red colour, and the structure of the organum 

<DW*fe&}temz.£ V) B£< ftoT becomes legible. 

V N 5 t ^gfl ^#^E-f 5 £ Since it becomes easy to distinguish the part 

t \z «t «9 Rf < &oTV^&ffl£'& which is dark by the stmctural shadow of the 

tf S2 flJB»JL^»-f"< ft5fc#> % %W organum, and the part which is dark due to 

t^i s |Bj±i"5 0 disease part, diagnostic ability improves. 

[00 2 7] [0027] 

^^^^§l£&V N *t7F L In addition, display colours, such as the disease 

tz.1k%W£M&<DlR^M. lES part of the fluorescent observation image 

£fl^<£>^^fefi, — 0fl&3*L;fc shown in this embodiment, and a normal part, 

{£"f~cfi\ Ji?&'5fe"'C£> are only one example, and it may be a colour 

o T h <fc V \ different from this. 

[0 0 2 8] [0028] 

£7t> ®j63te©KJt3fett£#ifc Moreover, the reflected light of excitation light 

flfc&»&0>£3fc©3MEfcJt'«, 3£ has a strong intensity of light compared with 

V N 3fc<£>:J&,gc:£:f#o 0 ^(Dtcfc^ fluorescent strength from an organism tissue. 

±iEifete^filU:"C7FLjfc «fc 5 Therefore, means which extracts only the 

^U%(0^i$,<D^Wi^ tti1~ ^ band of excitation light as the above-mentioned 

Sfii&"f Lt>&S'?ttV\, -td embodiment showed is not necessarily 

"C\ *^7 3rt©#CCD©* required. 

^ 04 Ui^i"^ 2 MMMWi Consequently, for each component of CCD in 

<Djj/72 2<D£ 5 Ziffle i camera 3, it is considered as the component 

U *^72 2<D»IW}^ y— 3 such as camera 22 of the 2nd embodiment 

5 7 ^ 7— (c^M-ftL shown in Fig. 4. 

tf, K^7-f ^ 1 4£ If the movable mirror 35 of camera 22 is 

^litS^i^tt So changed into a one-way mirror, the band-pass 

filter 14 can be made unnecessary. 
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[00 2 9] [0029] 

m 4 RXfm 5 \t&&m<nW, 2 % Fig. 4 and 5 concerns the second embodiment 
JS7BIBK:«»K BUHJbfcfc* of this invention. 

^ttOfttB&fll^Sr^'f"SfiS;Ift^ Fig. 4 is a component explanatory drawing 
Hk iSli^y^y showing the schematic component of 

h^%^%M^CO-^^SMM. fluorescent observation apparatus. Fig. 5 is a 
WfskOWBtk <£H^£7jH" i if'l4 characteristic view showing the relationship 
HT?£>5o between brightness and gain control, for 

fluorescent observation image, and for a white- 
light observation image. 



[0 0 3 0] 



[0030] 

The fluorescent observation apparatus of the 
second embodiment obtains a white-light image 
and a fluorescent image simultaneously. 

It comprises from an endoscope, each light 
source device for a white-light observation and 
fluorescent observation, the image-pick-up 
apparatus corresponding to each light source 
device, and the image processor corresponding 
to each image-pick-up apparatus. 



[0 0 3 1] 

3fe«* fc (4 e k «t 5 a £ft 

m^2t, rtm^2T*#?>^fc 



[0031] 

As shown in Fig. 4, the excitation light or white 
light from the light source device 21 which 
generates excitation light and white light, and 
the light source device 21 is irradiated to an 
observation part in the living body. 
The endoscope 2 which the fluorescent image 
by excitation light or the white light image by 
white light is detected, and is transmitted 
externally, the fluorescent image or the 
fluorescent white light image obtained by 
endoscope 2 is recorded with the fluorescent 
image-pick-up apparatus for observation, or the 
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y 2 2d^^3tH^fi-§-$r^! image-pick-up apparatus for a white-light 
StT^3tH^?r4j5fei"5^3fe observation, camera 22 which performs a 
HHt&ggB 2 3 £ , *^722 conversion to an electrical signal, the 
a*b£>6fe}fciIH£fI-§-£#! ! SlL fluorescent image-processing part 23 which 
"CS£,3frlH££r£j&-f 5 processes the fluorescent image signal from 

M^MU 2 4 t. &%m®L®t camera 22, and generates a fluorescent image, 
MU 2 3 lei U &Efc£ti,£:!H£l the white-light image-processing part 24 which 
ft-§-<D#fefii -§•<£> y^f ~y%M%L processes the white-light image signal from 
f5^-f 2 5 camera 22, and generates a white-light image, 

t , ¥4 >%m&&<D&&ytm the gain controller 25 which adjusts the gain of 
^.t^tftM^m^iit^MU each chrominance signal of the image signal 
-n-fcHt5*— >f Xgfl generated by the fluorescent image-processing 
26^ Xgp part 23, the superimposition part 26 which 

2 6 7& i k<£>fcU;ft'f§-§-£rA;ft LT superimposes the image signal of the white- 
lt^lH££ , ^7F-t*5 CRT light image after adjusting a gain, and a 
^^fr^&ftS&CT&S b^tfrnx. fluorescent image, the display part 5 which 
X3E.WM&ffij&£tiX\<^Z> 0 consists of the CRT monitor which inputs the 

output signal from the superimposition part 26, 
and displays an observation image. 

These are provided and the principal part is 
comprised. 

[00 3 2] [0032] 

ytMBW2 l«\ &}fe£r!Sj®-f Light source device 21, the light source for 

5fc*Wlsti3§7fe£r^£'t"5iS!j£J excitation 27 which generates the excitation 

fflftM2 7 fi£,3t^$r#5 light for exciting a fluorescence, the white light 

fc#>£>fi&}fc£3§£1~5 6£ > 7fe source 28 which generates white light for 

M2 8t. &&yt*ftU&2<D obtaining a white light image, mirror 29 for 

htfj K7^^fc-f 5fc#> performing the light-guide of white light to the 

7— 2 9 BftLJtb fife light guide 7 of an endoscope 2, the movable 

3fe£3ftttfc7>f h^K7^ mirror 30 which performs selectively the light- 

5 "STS ?7-30^ "5T guide of excitation light and white light to a light 

lb 5 7—3 0£igSj£-t2:S K7 guide 7, driver 31 which makes the movable 

4 3 1 t %:'M7LX% $L$i\, mirror 30 drive. These are provided and it is 

So comprised. 



99/10/29 



22/68 



(C) DERWENT 



JP10-309282-A 



^DERWENT 



[00 3 3] [0033] 

•ft * 7 2 2 li % ft&H 2 <£>g?BJi A camera 22 is detachably connected to the 

&\Z.Mti&&&\z&$i£ti > F*^ eye-piece part of endoscope 2. 

H 2 <£ 9 Alti*5^3fe^^fc{i The fluorescent image or the fluorescent white 

&&%&%WRfo\^^%@lM3£ light image which performs incidence from an 

fflCCD32, *3tefcSUBJBC endoscope 2 fluorescent CCD for image 

C D 3 3 , 6£#fcSHBJB C C photography32, selectively. 

D 3 4-^< tz#><DnJW}5. 7— The movable mirror 35 for guiding to 

35ir, "Ttii ;7-3 5 fluorescent CCD for image photography33, and 

'*Z$b* RTSb^ CCD 34 for white light-image photography, 

7—3 5 let 9 ^tc £ ftfc^bfc driver 36 which makes the movable mirror 35 

2m% J &t\z.ft'WrtrZ>#4 drive, the dichroic mirror 37 which divides the 

pu^ypxy — 3 7, $7- fluorescent image by which the light-guide was 

38i, i£7fc£:$&fcfcJi"5$?JI ; $r performed as for the movable mirror 35, into the 

|1 1 ^rigi^-fS^ *s K^* two optical path, mirror 38, the band-pass filter 

7 3 9 t . &7fc£T*&fti"t~ 39 which transmits wavelength band (lambda)1 
Z&Mi : &t$(.l 2 Z> which detects a fluorescence, the band-pass 

yp/^7>f/^4 0^ filter 40 which transmits wavelength band 

K'-v* 7 3 9 2rjiii§Lfc (lambda)2 which detects a fluorescence, the 

^7ft££rii'f , Mt"5^— v^i/ image intensifier 41 which amplifies the 

fyv'77'1'74 1 £ N fluorescent image which transmitted the band- 

/<X7 J 4 0 £rigi§Lfcit pass filter 39, the image intensifier 42 which 

yt@L&i%ffii~2>'( * — i?<< amplifies the fluorescent image which 

^77^74 2^, 4 v 5 transmitted the band-pass filter 40, fluorescent 

'fyfyv'7 7'1'74 ltf>tfci;7J CCD for image photography32 which records 

^£Sf£"f"3ii7c^8tj^fflC C the output image of the image intensifier 41, 

D32i, << >f fluorescent CCD for image photography33 

77^74 2 <Dffi;ft^£:fliHiH~ which records the output image of the image 

5f3tWiCCD3 3£, intensifier 42, CCD 34 for white light-image 

Sfe3fe^5:S^"f" ; 5S&3fe^li photography which records the white light 

^fflCCD3 4^1ttM image. 

£ ti <5 „ These are provided and it is comprised. 

[00 3 4] [0034] 

4fc, &&ytM@Lb ; §kytm@L<D Moreover, the timing controller 43 which 

ty&vL^-i % yy^fflffl-tZ? controls switching timing of the white-light 
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'f ^y^^yfn- 74 3fcWt image and the fluorescent image is provided. 

£>tk BTlfr 5.7—3 0 b "lift The angle of the movable mirror 30 and the 

^7-35 (Dfifg.lt-ZtLfUti K movable mirror 35 is respectively controlled by 

7 4 /< 3 1 , K 7 -< 3 6 Srtf- the timing controller 43 via driver 31 and driver 

U^^^y^3yho-74 36. 
3££«3f&Jfl|£H5«fc5K:;fco 

[00 3 5] [0035] 

^Tfe^^^rt-fiv 5t^*2 1 At the time of fluorescent observation, 

lc*5V>r» ®fiffl3tJ|2 7ICJ: excitation-light (lambda)O is generated with 

9jajfi3t A 0 £3l£-f 3» £fc the light source for excitation 27 in a light 

Ofi K source device 21. 

7 "( 3 1 £r;fr LT^^f ^ V ^ Moreover the movable mirror 30 is set at the 

=i*y Y n — 74 3<Dfflffl\z£ *) angle which performs the light-guide of the 

Wi&%X 0 5:^207^ excitation-light (lambda)O to the light guide 7 

YiJ-i K 7 (c^7t"t*5^S^ft of an endoscope 2 by the control of the timing 

a\H5„ 7^ t^f* K7(d^7fe controller 43 via driver 31, at this time. 

SfifcafiftA 0 \% s Excitation-light (lambda)O by which the light- 

rtlfUSriioTif AlfRifeJStt^T? guide was performed to the light guide 7 is 

fc^Zti, £#F*JGOM^glM£l- transmitted to an insertion-part end through 

ffiM&jnZo endoscope 2 inside, and it is irradiated to the 

observation part in the living body. 

10 0 3 6] [0036] 

•£LT\ ^^UW.^h<DWi1&% And, the fluorescent image by the excitation 

<£ 5^7fe^te> F*D$ji 2 <D<1 light from an observation part is transmitted to 

* K 8 £ri§ CT^7cffiiJ the eye-piece part on the user side through the 

<D&m.% t. Xfc& £ *k 7J ^ 7 imageguide8ofan endoscope 2. 

2 2 {dAtt^ti^o * ^ 7 2 2 Incidence is performed to camera 22. 
(-Alt $ titziikyt&l-is "ISJ 5: It transmits and reflects by the movable mirror 
7—35, 2 n y ^ ^ 7 35, the dichroic mirror 37, and mirror 38, and 
— 37, ^7 — 3 8 1£ J; the fluorescent image by which incidence was 
l&SIUM LX 2 -ooyt&izftm performed to camera 22 is split into two optical 
$ft£ 0 roil, «T»^7- paths. 

3 5 tt KtV 3 6 LX? At this time, the movable mirror 35 is put on 
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4 ^y^3yf>n-74 3 <DM the angle which performs the light-guide of the 
^fd «fc 9 akyt@L$:¥ 4 9v4y fluorescent image to a dichroic mirror 37 by the 
^ ^ J — 3 7 ld^£)fe-t"5^S(^ control of the timing controller 43 via driver 36. 
WifrfiZo frm£3ntc2^(Dyt The light of the divided two respectively 
fi. Zti^ii'O K'<* 7 4 ;v transmits the band-pass filter 39 and the band- 
it 3 9 , /< V 7 4 tV9 4 pass filter 40. 
0 SrSii-f 5, 

[00 3 7] [0037] 

K/-?^ 7 4 3 9 Z'Milk After amplifying the fluorescent image with the 
LtcX 1 <D$.g:'&i$,<D component of (lambda)1 wavelength band 

Jf o fc*5te&{i, << * — I' which transmitted the band-pass filter 39, by the 

fy->7r^74 1 image intensifier 41, it is recorded by CCD32, 

fciluCC D 3 2 "CSt'fflfc $ tiX and a conversion is performed to a video signal. 

tf-r^"{f -§-{c^^$ti/5o IrI^I After amplifying the fluorescent image which 

\z y s<y Y/^yjjvZ 4 0 4- had similarly the component of (lambda)2 

^i^LfcA. 2 (^i^S^r^^^ wavelength band which transmitted the band- 

fr&Witz-gytjMtfe, 4 pass filter 40, by the image intensifier 42, it is 

-f ^7^77^74 2 -etgtjjg recorded by CCD33, and a conversion is 

$ ftfctt (C C C D 3 3 X*Wt& £ performed to a video signal. 
tlX ^T*m^&&tStiZ> 0 



[0 0 3 8] [0038] 

CCD 3 2MCCD 3 3 "C# The video signal of the fluorescent image 

bfotz.%i%@L(D \£*fHrfc ^ritlk obtained by CCD32 and CCD33 is input into the 

2 3 HAA $ ti fluorescent image-processing part 23. 

5„ 3t#iHfe8yaiB 2 3 T?te> In the fluorescent image-processing part 23, 

2 ooM^Fi^cD^Tt^O t^-r the video signal of the fluorescent image of two 

^&fe%®MLXi&ytW$L wavelength bands is numerically processed, 

& 3 „ and a fluorescent image is generated. 

[00 3 9] [0039] 

EfotWfttf&aSlJ 2 3 Xtklfc&ti The image signal of the fluorescent image 

tc%k%Mi&<DWM$LiS %-\~&f4 ^ generated in the fluorescent image-processing 

3yfn-72 5 in A7J $ part 23 is input into gain controller 25. 

^/fyay^n- 725 lc4oV> Brightness is adjusted by performing the gain 
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tRGB <D&i*M^<Dtf 4 VM adjustment of each chrominance signal of RGB 

SSrfT o r t Id «fc <9 K&d*ME in the gain controller 25. 

&tiZ>o <DM$tWM@L<OW4i&. The image signal after this brilliance control is 

ffs-SHiibfelIfl®^£ LT^'f stored in the memory in the superimposition 

5 y jfzi y h n —y 4 3 \zl£ «9 part 26 controlled by the timing controller 43 as 

it fc.x— -f X fluorescent observation image. 

So 

[0 0 4 0] [0040] 

fcfc* 6&7ft!I 2 8 «fc t) Sg£ t Next, white light generated from the white light 

1t 6&7nte, ^7- 2 9 id =fc !? source 28 is reflected by mirror 29. 

Sit & ti^ ^'I'^y^^y be it reflects in the movable mirror 30 which moved 

-7 4 3(DSWa !)effi the angle which performs the light-guide of 

7 4 b 134 K 7 ic#3ff- 5 £ £ white light to a light guide 7 by the control of the 

\z&% Lfcpliti 5 7 — 3 0(d£ timing controller 43. 

#tLT, rt£fll2©9-f btfJ A light-guide is performed to the light guide 7 

K7t#3t$ix5. d: of an endoscope 2. 

H\ F*3$lii 2 F*3£B£riiio T^A This white light is transmitted to an insertion- 

"CHSSt £ *U part end through endoscope 2 inside. 

<D&&totiL\z.ffltt£tiZo It is irradiated onto the observation part in the 

living body. 

I 0 0 4 1 ] [0041] 

LT S fc&SM£i&»e><0Klt# And, the white light image by the reflected light 

lc«fc3 6£3te{feMu rt&iUO from an observation part is transmitted to the 

4 J— i/Jfj K8 tri§C"C#7C eye-piece part on the user side through the 

m<Dm%.$>%X~fcm£ti, image guide 8 of an endoscope 2, and 

7 2 2 (cAlt^tL^o *^72 incidence is performed to camera 22. 

2 ^Att^tifc&fe^fe^fi, C The white light image by which incidence was 

C D 3 4 X*ffi& £ ftT t'x^f performed to camera 22 is recorded by CCD34, 

#^^^$ti5o Z.<Db%^ and a conversion is performed to a video signal. 

3 5fiK7'f^36Sr At this time, movable mirror 35 moves to the 

frLXP^ position at which it does not obstruct the eye- 

4 3 O&Wfc <t <9 rt&^i 2 <D& piece part of endoscope 2 and the optical path 

ISlSt CCD 3 4<Dm<OHt&& between CCD34 by the control of timing 
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ttrf ftvHStjllilWb $ tL5. controller 43 via driver 36. 

[004 2] [0042] 

CCD 3 4T*#btifcfife^ The video signal of the white light image 

<D\fy t *{KJ§rlt&&ytffi&j®M obtained by CCD34 is input into the white-light 

&$2 4\z.AJ]£ti% a image-processing part 24. 

MSSP 2 4 "Cfi, ^©H§ In the white-light image-processing part 24, a 

{f-^-MS^J; I? well-known image-signal process is used to 

fife-rSo 6fc3teWfc8Mffi!»2 4 generate a white-light image. 

"C£j&$ftfc6feft®'f^jlH£ The image signal of the white-light image 

y3yhn-72 5 generated in the white-light image-processing 

(^A^J$tv> y^fyayfa- part 24 is input into the gain controller 25. 

72 5 KijoVTRGBO&fe'ff A brightness is adjusted by performing the 

■^■(D^f-i ✓'PltSrtT b z\ t iz. <£ gain adjustment of each chrominance signal of 

VW&&m&£tiZo Z<DMS. RGB in the gain controller 25. 

ffl$£@t<DWH&.i$ -§"li S-feTtH^ The image signal after this brilliance control is 

W$Lk. LXfJ ^ y^ny hn stored in the memory in the superimposition 

— 7 4 3 \z. «fc <0 WM&fotz.*— part 26 controlled by the timing controller 43 as 

W Xg& 26^©^* a white-light observation image. 

[004 3] [0043] 

^;ft/b£>^7fcil^!H£, S-fe^fe Generation of these fluorescent observation 

§U£!Hfctf>£/?!^ * y ^ images and a white-light observation image and 

j&^-tex ^ -< 5 y ^= ^ writing out to memory are alternately performed 

hn-74 3l:J;o-Cl/3 0 by the timing controller 43 at 1 / 30 seconds - 1/ 

#~ 1/60 S>B9IHT?^S^fT 60 seconds. 

t>tlZ>o 

[0 044] [0044] 

^ynyhn-72 5 l^jo^ In the gain controller 25, as shown in Fig. 5, a 

Xlts W\5\z.7rr?£ 5 M> £*"f brilliance control is formed so that the 

y=iy hn— AstolKWSiKttLX brightness level of a white-light observation 

&&%^&M&b&%^$lkM&. image and fluorescent observation image may 

<DMJ&\s^fr&W$£ft\zfc\)cM be stepwise in inverse proportion and it may 

LT^ft7t"5 «fc 5 l^s vary depending on the height of the gain 
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tffcSft*. control. 

[004 5] [0045] 

y/f yny |»n-72 5 \z£ The brightness is adjusted by the gain controller 

9 \ M&.&MWt&tiX x— 25, the fluorescent observation image and the 

4 ytf—Xffi 2 6 Idflr x_ totifc. white-light observation image which were stored 

SSfeftMife t &&fttt&lHfe in the superimposition part 26, overlap for each 

tit. R, G, BO#f§#£KS signal of R, G, and B. 

te&t>£ti, &7FU5\z&bti It is sent to the display part 5 and image 

XW&Mm&iiZie display is performed. 

[004 6] [0046] 

CI (OX o lc s ^^HMMM^.t S Thus, when piling up and displaying fluorescent 

&ytWL$£W$. t $rfife-a fcHirT observation image and a white-light observation 

^7t^~-5$rIc % ZL?iib<DW$.<D image, the relative brightness of these images 

ffi»tt*M*riW!U fi^SB are adjusted. 

b\z£ •JBf^felc When a disease part exists, the dark red 

^F$ti/Tl N 5<£>;6\ foSVMi displays, or simply the shadow of the structure 

W£#3tWfclBfc:J:oTBSr<Sf displays darkly. This can be distinguished 

7F$inX^Z><Dfr$:Wm{zm%\ clearly. 

"Ct 3 £ 5 l--f 5o 1k%WSM The part currently displayed by dark red in 

^{c&v^-CBt^felc^TF^ti/T the fluorescent observation image is a disease 

^5n#tem%BXhV, E3£ part. 

ytM£mmz&\,^XV%m&\z0: It is considered that the part currently 

^^fiX^^^^t^(Dm^. displayed by the dark colour in the white-light 

&)t£§&XfoZ> b%z.btiZ) 0 #1 observation image is the structural shadow of 

1k%MMm&<nm8L*:M theorganum. 

< L x Bf^-felcSTF^tb-CVS For example, the brightness of the fluorescent 

^>jfrfthotz.WiikYX. 6£}tJB observation image is made high, and when 

£B&<£<S££iS5< Lt, :o there is a part currently displayed by dark red, 

UWW\^W£&}t£&XV%<t£ the brightness of the white-light observation 

oTV^SO^if 5 ^Sr^JS'Jf image is made high. 



^>o It distinguishes whether it is being dark simply 

due to structural shadow. 

[004 7] [0047] 
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%S2MW&Wi\z&tit£^ When according to the second embodiment in 

^^tt^^^M^^feV^Tx 7s the observation image of the fluorescent 

observation apparatus it is a disease part, 

T*&5MSUSIift^t^ * discriminating whether it is the part of a 

%WtikWQi t &%MMW$L t structural shadow is difficult. 

£Jtfa-n:bi2\ ^ynyfq A tissue characteristic can be easily 

—/^$:ftiXi&ytW>^Wikb 6 distinguished by piling fluorescent observation 

&%WL%M®L<Dfa1ti$)t£W&%: image and a white-light observation image, 

lltS^lttJ:^ %£io\c%R performing a gain control, and adjusting the 

ffi&VtonWl&fto Ztfr»IM relative brightness of the fluorescent 

bt£Z>o wftUiJ: 9 * ^%^M observation image and the white-light 

^<£>l£®rf££:[B]±£it:5 observation image. 

~C#<5 0 Thereby, diagnostic ability at the time of 

fluorescent observation can be improved. 



[0 04 8] [0048] 

±x&bfc^ 1 MMMMfoZ^^t. As opposed to the component of the 1st 
^2MMMM<D^f^\zML^Xs performed above-mentioned embodiment or 
^LT^^Ft" <t 0 the second embodiment, the component of the 

CD^?F^!|(Dfl|^S:ii^n"f"5^ t modification of the fluorescent observation 
t>~C#<5o apparatus which is shown below can also be 

added. 

[0 0 4 9] [0049] 

^3Hl^li:LT, Ok%M& One of the modifications of fluorescent 
St ©^MO-oSrfftSt observation apparatus is explained as the 3rd 
5o @6iil3^Ml:^5 embodiment. 

Ik^M^^WiOW^M $c£r^i~ Fig. 6 is a component explanatory drawing 
JffJ5fcK9iBU 0 7 tt^fc&ttiifc showing the schematic component of the 
fir^H^^O 9 1ft x. 5 >f /V fluorescent observation apparatus based on the 
9 (DMV&Mffc&TFl'M J5fcfft(J8 3rd embodiment Fig. 7 is a component 
Ms 0 8 it^^y^/^9<D^^ explanatory drawing showing the schematic 
&S?ittic£r^"f" #ttHI~e£>5o component of the rotating filter which switches 

the fluorescent detection wavelength range. 
Fig. 8 is a characteristic view showing the 
penetrated-wave length band of the rotating 
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filter. 

[00 5 0] [0050] 

B6fc*'t-J:5fc* ik%W&& As shown in Fig. 6, for the fluorescent 

Htfix B)%Z%%:5&Ql£-*&Z>%W. observation apparatus, the excitation light from 

1 %M 1 ^b^Uj^ift^r^ the light source 1 made to generate excitation 

Wfa<nW&1&$-\zM.tft LT\ m light and the light source 1 are irradiated to the 

<£ 51&7ciil£:}&fcH L£f£ observation part in the living body. 

0-lwGHfct"$rtfttt 2 t v F*9$ The endoscope 2 which the fluorescent image 

H 2 bixfciiTfc&Srfli^ L by excitation light is detected and is transmitted 

M&i$-%r£.&&t 7 4 4 to externally, camera 44 which the fluorescent 
ts % / 7 4 4frtb> (DWi&it image obtained by endoscope 2 is recorded, 

^.^MMM^Sl^^e.^. and performs a conversion to an electrical 

1rZ>%i : %M&.®M&2 3 t, Ik signal, the fluorescent image-processing part 
%ffi&#m%2 3 \z 23 which processes the image signal from 

tifc^7C^^iiHt£'S^"f"'5 camera 44 and generates fluorescent 

CRT 9 %£fr h t£ Z> ^tfM obsen/ation image, CRT monitor which displays 

5 t x. T £IHft#MSEfc £ fi the fluorescent observation image generated by 

"CV N <5<, the fluorescent image-processing part 23. The 

display part 5 which consists of these is 
provided, and the principal part is comprised. 

[0 0 5 1] [0051] 

*^74 4 It. faUM2 (D&ffi. A camera 44 is detachably connected to the 

%N^ffi l &tE\z&Wt£ft, [HU eye-piece part of endoscope 2. 

<£ t) Att1~5&7n^£:2o The dichroic mirror 37 which divides the 

£>3fcS§{£#ll>J"t"<5:?V ^ n^f y fluorescent image which performs incidence 

^^7-3 7, ^7-3 8h from endoscope 2, to two optical paths, mirror 

tta-f3£#©R*af#$rBT£ 38, the rotating filter 45 which varies the 

£itr5HIfe:7-i'/t'^ 4 5 0 fluorescent wavelength band to detect, motor 

fe7^/^4 5«JW 46 which rotates the rotating filter 45, 

—?4 6k^ 4 frZ 4 5 wavelength range switching means 47 to 

<OBUM Zffl'$-tZ>®.&&fflty control the angle of rotation of the rotating filter 

&x.^&4 7 k. Wlfeyjju? 45, the image intensifies 41 and 42 which 

4 5 SriSi® Ltc^^tjML^^^i" amplify the fluorescent image which transmitted 

5^f *—*M yfy->77^7 the rotating filter 45, CCD 32 and 33 which 
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4 1, 4 2 t > <4 * >T records the output image from the image 
V*/7 t4T 41, 4 2 tf> b <7> intensifiers 41 and 42. 
^ti^k^W^ct^ C C D 3 2 , These are provided and it is comprised. 

3 3^fx.«^5„ 

[0 0 5 2] [0052] 

ls]fe7 >f /V* 4 5(t 0 7 \^tf The rotating filter 45 should be shown in Fig. 7, 

"? «fc 0 fc, mVtfDiEimmzfc it has the three filter areas 45a, 45b, and 45c for 

Iiii^©I^5 3o07^ which the wavelength permeation bands are 

frZW&l 5 a, 4 5 b, 4 5 different, in a disc-shaped rotator, and it is 

c &^LXffil&£ti, EfetfciE comprised. 

II ± o 5M^0f )fe The fluorescent image of the wavelength 

^5rS:i"t"5 <fc 9 luftotV^ band which changes with rotation positions is 

<5„ transmitted. 

[0 0 5 3] [0053] 

8 i 5 l-x M^y-i A* As shown in Fig. 8, filter area 45a of the rotating 

^4 5©7>f/^i^4 5ali filter 45 has the band characteristic which 

6 0 0 nm£UiO#&<Z)$fci:CD transmits the light of the wavelength of red 

% £: 5 W&#f£ &Wh, colour 600 nm or more. 

7-f/^^4 5bli4 9 0~ Filter area 45b has the band characteristic 

5 6 0 nm60^fecD?6ft^^ai which transmits the 490 - 560 nm green 
3 *>x wavelength. 

45cli6 20~7 00n Filter area 45c has the band characteristic 

m©&£<03te£3iS"t"5Wfcflr which transmits the light of 620 - 700 nm 

t££:J#o 0 wavelength. 

[00 54] [0054] 

W^tcM^1z/§k%W&\Z-&Z> In early stages of the diagnosis by the 

l^^^^li&V *^74 fluorescent observation using the endoscope, 

4\zM%£ftt^%&te. #4 the fluorescent image by which the light-guide 

? *y# $7 — 3 7, ^7- was performed to camera 44 is split into two 

3 8 {£ «£ 9 2 oOftj&ld^f'J £ optical paths by the dichroic mirror 37 and 

*L5„ ftm£titz2'D<Dyt<D- mirror 38. 

^"li, \e1&7 j fr? 4 5(07 j One side of the light of the divided two 

As? WO. 4 5a Sri®® LTM ^ transmits filter area 45a of the rotating filter 45, 
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—i? 4 7^74 l\z. and it incidents to the image intensifier 41 . 

A£ti~5 0 h o— Moreover, another side transmits filter area 

fc7 4 tvt 4 5 <D7 4 frffe® 45b of the rotating filter 45, and it incidents to 

4 5b Sr^ii t T-f ^ — is the image intensifier 42. 
fy->77'f74 2 HAltt 

So 

[00 5 5] [0055] 

•I'^-i/'f yf^v'77 / f74 After an incident fluorescence image is 

1 , 4 2 fcAlt LtcWi^tjMiit^ respectively amplified by the image intensified 

^tl^tiigtigZ titz'&\Z CCD 41 and 42, it records by CCD 32 and 33, and a 

3 2, 3 3 "CifHl&cF tlX \Z*t^ conversion is performed to a video signal. 

fs#KifS£&£tK S^M^&kS A signal processing is performed in the 

£B2 3X*im-%&M£ti,Xi£ytM fluorescent image-processing part 23, and the 

b"C*^SP5lc:^^$ display part 5 displays as fluorescent 

tifto observation image. 

[00 5 6] [0056] 

I&fttl^^fcv^-C, M^iWtfa As for a disease part, a red fluorescence is 

f*L<Dl£yt&%8M£ifi : £>o t£o"C, emphasized in fluorescent observation. 
lHHfe? 4 4 5<D~7 j Therefore, it becomes easy to discover a 

t^4 5 a \z <toT^-fe^iKft^r disease part by it being wide range and taking 

^^^bfe^r/S^^^lxS £ t \z the fluorescence of a red wavelength band by 

<£ 9 x L-W < filter area 45a of the rotating filter 45. 
5 0 

[00 5 7] [0057] 

Jfcfc, JMEtt&L Next, after discovering the part appropriate for a 

LfcJL SEft^ffl§]^x.^^4 disease part, by wavelength range switching 

7 <£ 19 ^ ^e— ^ 4 6 ^IgSj L means 47, motor 46 is driven and the rotating 

T[slfe7>f/^ 4 5 £rlsHE£-fr filter 45 is rotated. 

<5 0 >f * — 9 M At this time, the light which transmitted filter 

"s*/y 7 J T 4 1 \z -f area 45c of the rotating filter 45 incidents to the 

;^4 5©7>f frPWH 4 5c image intensifier 41 . 
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[00 5 8] [0058] 

Els 7 4JV$ 4 5<^>7>f/U^^ The fluorescent wavelength range transmitted 

|4 5c f::<J:o"C^ii~£&3fe by filter area 45c of the rotating filter 45 is 

©SfiftH^fe^ ^feO&S narrowed. 

$f*££>ffafe ; £r4>'&< i~3 Zt\z The fluorescence of red wavelength band is 

?s2t^.!^c0^<^f^£ made low, A part except a disease part (for 

tiZUfr (&iz.l$U1&<DW&#) example, part of the structural shadow of a 

t£&<DUfr) fi#fe£:3§L&< tissue) observed as red stops emitting red 

£3. Z.<Dtc#>, &ytWL£\z£. colour. 

5f£#Hi&r|n]±£ii"5 i For this reason, diagnostic ability by 

# 6„ fluorescent observation can be improved. 

[00 5 9] [0059] 

r. <r> i o \z. s % 3 £EM0#l!S"t?MU Thus, in the 3rd embodiment, a discovery of a 

^£.Oj£}te£:j£$f#5~eSx<5 disease part can be made simple by taking in a 

Zb\z.£*) s fiH£&><D$&% J %& wide range the red fluorescence first. 

J?Ki"t~5 £ bifi~Zi* 5 0 ^fc s Moreover, by narrowing the fluorescent 

&t£, wavelength range of the red-colour area next, 

H&Kti>Sr&lcJ:9, whether it is the part which is dark when a 

a 5 #&-?~<5 £<bMJ:*3fl£<&o disease part exists, or the part which is dark by 

TV*5flB5W\ feSl^tt&'S'O the structural shadow of the organum, the 

fll3§f8fcl£fc i!9Bt<^o"CV , » tissue characteristic of the part which is hard to 

5gB#-C$>5>5», ¥iJSiJffiJg&g& discriminate can be distinguished easily. 

#©|Sl^&© J FJ8»J£r3?£U:?T Therefore, observation ability and diagnostic 

5 i <5o iot, ability can be improved. 
tB&tf&»rf&«:lRU:$it:3 £ b 

[0 0 6 0] [0060] 

ft&x ^^KS^ffislc&V^-CI"^ In addition, the fluorescent red wavelength 

^&<Z)i£3tei£:^$£r^t;£-fr band was changed in this embodiment. 

iSifeO^^i&ft^^Sr^ However, the fluorescent green wavelength 

it $ ii\ ^1^28 tc^fe <£> £> 5 band is changed, and the existing green band is 

^^^rftf^ ilklz. Z <DM.1*M observed in early stages of the observation. 

9 t>iSv^^$r^,^i"5 X Next it may be made to observe the band 

0 M LT t» \ larger than this green region. 
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[006 1] [0061] 

fc\z9S49g66M1&bLXs 1t% Next as a fourth embodiment, the other 

^^eoft&^^^^J^tftPJ-f- modification of the fluorescent observation 

5 0 B9l4$&4HJto&tBfc«5 apparatus is explained. 

^k^MM^9.<D^M%<D%^ Fig. 9 is a component explanatory drawing 

7F~$l$f$&fflM, 010 tt&tt showing the component of the principal part of 

T (DM^Tjk-tM 9 (DA the fluorescent observation apparatus based on 

— A^^f®0"Cfc5 o ^4MW, the fourth embodiment. Fig. 10 is a sectional 

J&Mnfo&M 2 t *3fett5rflMfe view taken on the A-A line in FIG. 9 showing the 

t5^^75 1 t componentry of the connection adapter. 

W#79$:WLfttdfc$LmX'$> A fourth embodiment is the example of a 

•9 % ^tf)gcicT£''7°^lc|ll1~5 component which provided the connection 

^^g&^i-ov^O^-lfcBJ-f adapter which connects endoscope 2 and 

5o camera 51 which records a fluorescent image. 

Only the characteristic part about this 
connection adapter is explained. 

[00 6 2] [0062] 

HI 9 M^cf-J; o Id, IkftWMW. As shown in Fig. 9, it is fluorescent observation 

m-Z, jajg3te&&#F>30«3gm apparatus. 

'felcflilt UT®^5t 1^ <£ 51&7C Excitation lights are irradiated to an observation 

&Sr&liiL£##M£'f5^-$"5rt part in the living body, endoscope 2 which the 

2 t , 1*9$^ 2 t?# btifc fluorescent image by excitation light is detected 

^5tlftSriWfeL«^tflr-*t3g* and is transmitted externally, the fluorescent 

1rZ> i g.%MMRtf> * 7 5 1 t. camera for observation 51 which the 

1 & : ftMMM$> * 7 5 1 ^ktf)® fluorescent image obtained by endoscope 2 is 

^{f-^-Sr^Sb-C^^^^®^ recorded, and performs a conversion to an 

&±J&i-Z> ; gytW@L&!MU2 3 electrical signal, the image signal from the 

^m^mU2 3 let "9 fluorescent camera for observation 51 is 

^Efc^ftfc^ftS^M^S:^: processed. The fluorescent image-processing 

5 t part 23 which generates fluorescent 

{£> ^ft^f^ # ^ 7 <D&WiT observation image, and the display part 5 which 

&~f$ t Lt, blkJt displays the fluorescent observation image 

M^ffl^^ 75 li 5r^^c - t"5 generated by the fluorescent image-processing 

tc#>(DT 4 8*SKtt part23. 
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PjtL"C±SlfP^^^§ti"CV N While being equipped with these, as a 

<5 0 connection adapter of the fluorescent camera 

for observation, the main body 48 of an adapter 
for connecting an endoscope 2 and the 
fluorescent camera for observation 51 is 
provided, and the principal part is comprised. 

[0 0 6 3] [0063] 

T yyffcfc 4 811 7^/^ For main body 48 of the adapter, the eye-piece 

JffcA 8 icttLTlHl^nlti^Sx rotation part 49 which is rotatably attached to 

rt%tt2 0&IB% the main body 48 of the adapter, and is 

l^flfcg&^g^^ftS^B&lEl detachably connected to the eye-piece part of 

$51$ 4 9 rt&it 2 endoscope 2, and the transmission light guide 

%M%1£yt$MM$> 7 5 1 ic: 50 which transmits the fluorescent image from 

'IS^H'S -15^:7 4 YiS-j K5 0 an endoscope 2 to the fluorescent camera for 

t ^r^T LT$tJ$ £ ti5 0 ScIUls] observation 51 . It has these and it is comprised. 

^^5 4 9(i, WiywT?-??^ The eye-piece rotation part 49 consists of the 

#48 £>— $$$5 (c fr/tR cylinder shaped member internally installed by 

fflfc<Dffltf 5> >K m 1 0 M the one-end part of the cylindrical main body 48 

3rH"«fc 5 C 8c8BlHlte!3$4 9 © of an adapter, as shown in Fig. 10, on part of 

$VM<D— SBtcfi, T^y°^^-W- the periphery of eye-piece rotation part 49, it 

4 8 f*3gfl<£>-* hy^4 8 a (c^j - contacts to stopper 48a of main-body of adapter 

5wi-C8MBEMBfR5 48 inside. The rotation regulation member 52 

4 9(D[Elfe^r^,^Jt"5lHl^^S!l which regulates rotation of the eye-piece 
W$ 5 2 as^KSfi/CVS. rotation part 49 is protruded. 

[0 0 64] [0064] 

2 O^BggBli, SlBSIelte Connection fixation of the eye-piece part of an 

S54 9liSStt@3^cF^ endoscope 2 is performed at the eye-piece 

9*#A 8 fcStLriEME'BrtBi rotation part 49. 

4otV^5 0 45^7 'f h # >f K In relation to main body 48 of the adapter it is 

5 Oft, rt%tt2 4>&K8Mrc rotatable. 

fi^BSIsI^lfP 4 9 l£@££;ftT The transmission light guide 50 is being fixed 

7 5 lffill to the eye-piece rotation part 49 by the eye- 

■C*{iT^7 p ^^^4 8 piece part side of endoscope 2. 

jft,"CV^3 B £fc, fc&yj hlf It is fixed to the main body 48 of an adapter 
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-fK5 0ftu ^(D^^Ht&SI^- on the fluorescent camera 51 side for 

f4HJ£S*vC*J5>1\ teCtiZ observation. 

w t t v *It&X'$> Z 0 Moreover, for transmission light guide 50, it is 

not fixed except near that end face, and can be 
twisted. 

[0 0 6 5] [0065] 

ft%L0.2frh<D-gyt@L\-Z, TV The fluorescent image from an endoscope 2 

7* Z^foA 8 ^(D^^y-f V # passes along the transmission light guide 50 in 

>f K5 0£iI?K fkytM&m* the main body 48 of the adapter, and it is 

* 7 5 1 ici^^tiTSMt^tK guided to the fluorescent camera for 

$%ff{fe&aiff 2 3 X*&ytmm observation 51, and is recorded. 

W&fr&$. £ tit ^7f£B 5 A fluorescent observation image is generated 

tf$2x5 0 in the fluorescent image-processing part 23, 

and the display part 5 displays. 

[0 0 6 6] [0066] 

2 £|Hlte$ During fluorescent observation, if an endoscope 

•£5 t N rtb{c#oT^BSlH]fe 2 is rotated, the eye-piece rotation part 49 will 

1354 9&®fe-rz> 0 Lri>U T rotate following this. 

Vy?&fc4 8 $i.TJ%kytW.^ffl However, to the eye-piece rotation part 49, 

*^751 IS&lglHJtegB 4 9 Ic since it is rotatable, the main body 48 of an 

^LTIe]teS ; S"C*)Sfc*lH]fe adapter and the fluorescent camera for 

L#V\ ^BMtEjfeSB 4 9 ^[Ufe observation 51 do not rotate. 

~$~%>bs fcxkv-J YiJ^( K5 0 Rotation of the eye-piece rotation part 49 

O^BSIsl&gB 4 9 ffllHlsHE-fS rotates the eye-piece rotation part 49 side of the 

1k%%&f&3>* 7 5 1 flijte transmission light guide 50. 

lEJlsL&v^i^ fc&V'f h# However, since it does not rotate, the 

^ K5 0 (Dtp&U&ti. Cft-CIU fluorescent camera 51 side for observation, the 

tei s RJDt$ii5. g§ center section of the transmission light guide 50 

BIIs]fe§U4 9 btitc\Hlfe, is twisted, and rotation is absorbed. 

&fMSB#5 2 IwioT, 7*^7° The rotation regulation member 52 provided 

? 4 8 t£*f t T^BItsIfeSfC on the eye-piece rotation part 49 at this time, in 

4 9 ©EHEljSr&fW-J - -5 w i: lc relation to the main body 48 of the adapter, by 

<£ I? * '£5e£ 7 h iM K 5 0 # regulating rotation of the eye-piece rotation part 

teZtytiZZ k&P5±LX\<^ 49, the transmission light guide 50 is prevented 
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£>„ from twisting free. 

[0 0 6 7] [0067] 

o 4MMMMX\*£. In this way, in the fourth embodiment, it loads 

rt$0i2 bikMIL#MlJ*5 5 with the adapter which arranged the 

1 b<Df£i\z^fe&tEt£&L&&^ transmission light guide 50 as rotatable image 

Wtt Ltfeii^'f htfJ K5 0 transmission means, between an endoscope 2 

SrfSElS: \,1t.T#~f$ &$MH"<5 and the fluorescent camera for observation 51. 

r.£l::<fc9, SfotefclWJirtft Even if it rotates endoscope 2 during 

it 2 SrlU^i £ii:T t> - 45^7 -f fluorescent observation, when the transmission 

h K 5 0 ffitz Zfi%> ZLbfc light guide 50 is twisted, the observation image 

J: 9 x W£W&&\E&$E&'f > % * cannot rotate, and the camera itself can remain 

7&fcZ®fe-rz>Z btfXZ fixed. 

[0 0 6 8] [0068] 

ibfrl&ttU8£># > 7fi^:MT?& Since the camera for fluorescent detection is 

57c#>, ^^^flt^-eijU large-sized, with the conventional components, 

Wd&ttSH^tf) <£ 5 ftrt^L^ when the rotation operation of the endoscope 

£1S^£{E]$E^f£"?~5 w bftfo such as the observation in an alimentary tract 

S^-o l^te> ^f^tt^r'lST^it may be performed intricately, it had the problem 

X 5 Pp^M^^t^T LTV ^tc 0 of having made operativity reduce. 

[00 6 9] [0069] 

#-MW$1&<DM$L\z. Xfitt^ F*9 In order that there may be no necessity of 

&^(Dl^i\zft'oXjsM<Dj3}t- rotating a large-sized camera following rotation 

7£rlE]iE$-£5;&il;d s Mv , >7c of an endoscope according to the component of 

#\ 1&ytW.£ti?lzfaUM<DWii¥ this embodiment, operation of an endoscope is 

fcD jfcftsfc^lGtSrt It-t not obstructed at the time of fluorescent 

wW s 4<, f*3$UI<£>g&tH£&: observation, and trouble is not caused to 

[Bj±$it5ii^'C#5o operation. The operativity of the endoscope can 

be improved. 

[00 7 0] [0070] 

011 5 Hife^fi t LTI The modification of the fourth embodiment is 

4 mMBMtD&ftm&TF-to % shown in Fig. 1 1 as the 5th embodiment. 
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5 MW&1&i$^ % 4 MW&WiZ. The 5th embodiment changes and comprises 

&\ftZ>T?79-&fc4 8 the main body 48 of the adapter in the fourth 

(DtgfcUtffr £>&<5T £B embodiment with the adapter member 53 which 

U 5 3 ic^H L TlSfifc LtztO consists of a soft tubular member. 

[00 7 1] [0071] 

Z.<DMj£\z£tit£. T#-79% According to this component, the adapter 

#53 li+^-fi < % Ik^MMR member 53 is sufficiently long. 

*^751 ^rrt^^ 2 CD^BISB Since the fluorescent camera for observation 

«t 9 $1 L"C to < ^. t # 5 "C# 5 51 can be released from the eye-piece part of 

fc„ $£fN4;& s I[l;ifR]±-t*5o endoscope 2, operativity improves further. 

[00 7 2] [0072] 

^l^6»liLT, £3fe Next as the 6th embodiment, the other 

fc3£3£fi©te©3&l20»J5:3fc9i1- modification of the fluorescent observation 

3. m 1 2 6 apparatus is explained. 

Z> ; &yt&&BfB:<D£WU?>ffi& Fig. 12 is a component explanatory drawing 

&7F"t"ffite£ffc^lIlt?&>'5o showing the component of the principal part of 

the fluorescent observation apparatus based on 

the 6th embodiment. 

[00 7 3] [0073] 

&%ffl&3t£MXZ* Sii3§3fc£fcte A fluorescent observation apparatus irradiates 

&&yt&±#ft<DM&$WL\zm excitation light or white light to the observation 

tttr, jai£3telw.fc5«3tefc* part in the living body. 

tz\i&eLyt\z£Z>&&yt@L%$i The fluorescent image by excitation light or 

tti L±fcf\-\z.fc&tZ>'!&ytM& the white light image by white light is detected. 

/B fo^M 5 4 i , %ytm&.%'& The fluorescent observation unit 59 which made 

3 tzfr<D%Wlk.X$WL$M t fi-fe one unit the light source and the image-pick-up 

%W&*%%tzfr<D%U'Bi.XJ-WL part for obtaining the fluorescent endoscope for 

o©a= y K<tLfc observation 54 transmitted to externally, and 

HkytW.& : = L ~ v V 5 9 t &r$i;i the light source and the image-pick-up part and 

X~£M%$&ffi$,&tiX\^&o the white-light image for obtaining a fluorescent 

image. These are provided and the principal 

part is comprised. 
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[00 74] [0074] 

ik^WSk^-^-v h 5 9li % The fluorescent observation unit 59, the laser 

5 fc ®S3fe&r^ light source 55 which generates the excitation 

l"—¥ytM 5 5 , i&yt light for obtaining a fluorescent image, and the 

H^fflTJ;* 7 5 6 t, fife^M fluorescent camera for observation 56, it has 

^£#5 fc*tf>, 5 7, the white light source 57 for obtaining a white- 

fi&ftMMilBCCD 5 8 bZG light image, and CCD for a white-light 

LTfltESc $ ti/5o observation58, and it is comprised. 

[00 7 5] [0075] 

^^H^fflrt^it 5 4 fi* The fluorescent endoscope for observation 54 

h U<< K 7 i 4 * — v ? * r 'f K 8 has a light guide 7 and the image guide 8. 

£■^1^ wti/fj^^®!^^ 3 ^ These end-face parts are the component by 

9 9 6 0\z.X. *9— ftKl^MfSi^: which maintenance fixation was performed 

$ ftfcflf £ & o T V > 5 „ integrally as for connector 60. 

H^.3.;=. 5 9 icteu The connector receptacle for white-light 

9 6 0{£#J&Lfc6'fe7nilflffl observation 61 corresponding to connector 60 

=*%9 9%ttf 6 1 blkftMMfft and the fluorescent connector receptacle for 

=t*9 9 gift 6 2 k&Wttt h observation 62 are provided in fluorescent 

fi s ^fob<D=i%-9 9%itt6 1, observation unit 59. 

6 2 <D\i s ~Tfifr\z. =t%9 9 6 0 Connector 60 loads either of these connector 

^§£^$ti,5J;5t-&oT^ receptacles 61 or 62. 

5„ && : %MMM^*9 9$ttt The connector receptacle for a white-light 

6 1 13\ h observation 61, the light guide 7 of connector 

iJ4 K7, 4 *y154 K8#S 60, Image guide 8 edge part and white light 

£B t S-feTcM 5 7 , SfeTftt^ source 57, CCD for a white-light observation58. 

fflCCD58i: ^^fi^fiW^ It is comprised so that these may respectively 

i~Z> X o \zM$L £ ti5 0 fiTttt be connected. 

^ffi=i^9 9£l'f6 2li, The fluorescent connector receptacle for 

^^60©7^f h K 7 , observation 62, the light guide 7 of connector 

/ K 8 t 60, Image guide 8 edge part and the laser light 

2RK5 5, $kytWL$£ffijJ * 9 5 6 source 55, the fluorescent camera for 

££^tv€tig:^rt"5ci; 9dflf observation 56. It is comprised so that these 

J& £ ti <5 o may respectively be connected. 
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[0 0 7 61 [0076] 

&&yt§.&ftia*. At the time of a white-light observation, it loads 

— v Y 5 9 cftS-feftl^ffl 3 ^ with connector 60 of an endoscope 54, and it 

^^5£lt6 l\z.fafflM5 4<D=* connects with the connector receptacle for a 

%>7 5 6 0£i£^Lg^-t~5o white-light observation 61 of the fluorescent 

S-fe«5 7 ^bOSfe^li, observation unit 59. 

74 K7 $ti> ^ The light-guide of white light from the white light 

^M. 5 4 ftSBSrilo-Cif Agftffc source 57 is performed to light guide 7. 

#£g&£l?'£KSt£;Jv £.fc?i<D& It transmits to the insertion-part end through 

mUmzmttZtiZo ^LT, endoscope 54 inside. 

b O 6&}fe<E>£#* It is irradiated onto the observation part in the 

J:5 6£.ft&W\ living body. 

4 t—^/fM K8 5riiC"C6& And, the white light image by the reflection of 

C C D 5 8 ic-fs^^ white light from an observation part is 

tis fife3tM^CCD5 8(c transmitted to CCD for a white-light 

«fc*3 fc'r^fis ft <5 0 observation58 through the image guide 8 of 

endoscope 54. 

Conversion is performed to a video signal by 
CCD for a white-light observation58. 

[0 0 7 7] [0077] 

£#flU(W*fcHt % rt«jH5 4 0 At the time of fluorescent observation, the 

= 6 0 Sr&^l&i^— ;/ fluorescent connector receptacle for 

h 5 9®f jtliffl^^^^g observation 62 of the fluorescent observation 

if 6 2 idl£ L#x_"C§mi"5o unit 59 is substituted and loaded with connector 

Is— -f%M 5 5 t^jo V ^TftoSE 60 of an endoscope 54. 

fi^W-feli^i^fcSIb^ftA 0 In laser light source 55, excitation-light 

#3&£U r.©l@ijg3fe»4rt&$fc (lambda)O which has the wavelength of light in 

54©7^ h jtM" K 7 izMlt £ the blue region is generated. 
tiZo 7 4 V-ffJ Y7\zM%% The light-guide of this excitation light is 

ftfcfibigfttt, rtffift 5 4 rt£B performed to the light guide 7 of endoscope 54. 

£iio TJ?A£B5fc$5£l$* "Cfe^ The excitation light by which the light-guide was 

S*V £#rt<Pfc£$Mfcfc:JlBI* performed to the light guide 7 are transmitted to 

$2x5o #i3£§IHfc&*£> an insertion-part end through endoscope 54 

G0jgfr£2}felc: < £53£7te'f£te: % F*93I inside, and it is irradiated onto the observation 

it 5 4 <D4 * K 8 £j§ part in the living body. 
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Ct^3t^ffi^^7 5 6^T? And, the fluorescent image by the excitation 

£53t£tU 1k%WlMlkffi% * 7 5 light from an observation part is transmitted to 

6lc:J:oTk'ftfffiu^$ the fluorescent camera for observation 56 

ti 5 o through the image guide 8 of endoscope 54. 

A conversion is performed to a video signal 
with the fluorescent camera for observation 56. 

[00 7 8] [0078] 

6M^fflCCD5 8, In CCD for a white-light observation58, 

7 5 6 X^^titcif concerning the video signal obtained with the 

■r^Hf -^-teu fluorescent camera for observation 56, as was 

Ltz h<Db IrWKI^ Mlfe&SUft shown by the other embodiment, it is sent to an 

\Ci£t>tiXWL%&W$Ll)**£$.& image-processing part and an observation 

ti* ^E-z^tc^TF^ti/So image is generated. 

A monitor displays it. 

[0 0 7 9] [0079] 

£ <D <£ 5 ^ 6 MMMMXte, Thus, in the 6th embodiment, when switching to 

te&ftWMfr^lkyMM^ty*) fluorescent observation from a white-light 

i&xi'S t # x ft * 7 t %Wk<OJ$. observation, the exchange of both the camera 

;frCD3£^£r 1 KDffliftXft o Z. and light source can be performed in one 

bi*~C£Zo rco/c*. ifefft4 operation. 

£r<£9|pJ_k&i±"<5;L«i:;& 5 "C# For this reason, operativity can be improved 

5 0 more. 

[0 0 80] [0080] 

m^7^mmmt Lt\ Next as the 7th embodiment, another 

WM^W^^LfD^BM^W^-f modification of the fluorescent observation 

5, il 3 f±^ 7 MMMM\z& apparatus is explained. 

Z>ia. : ftM%kf§fo1$M(O^MU<D Fig. 13 is a component explanatory drawing 

j M$,$:^-$~%$MfflMX'foZ) 0 showing the component of the principal part of 

^3t^^^ficoS^^^{iftfecO the fluorescent endoscope for observation 

%W&tebfflCX*h2>itlb^ n based on the 7th embodiment. 

ZXl$W$t t ft Z>&ft<D2j.Wffl Since the basic component of the fluorescent 

i" <5„ observation apparatus is the same as that of 

the other embodiment, it explains only the part 
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which is characteristic here. 

[0 0 8 1] [0081] 

IH 1 3 ictiffc 7 MW&M\z.$$\J The schematic component of the insertion-part 

5fitIiffi^i6 3©ifA end of the fluorescent endoscope for 

W3te*W©<RWN*JdtoS* £ fix observation 63 in the 7th embodiment is shown 

l*5.$3fcfcl9U8rtft0t6 3 tt, in Fig. 13. 

^ApB5fcffi£#8§£-£ ; 5:/:5 7 Concerning fluorescent endoscope for 

^=tj**$<D7$})^-frt,f£Z observation 63, the bellow part 64 which 

$£9MM6 4b, 1kytM&ftfo& consists of the polymers which make the 

i63 <DW A£&5fc$S&t-!l£Jra 6 insertion-part end expand, such as 

4 b'kt>i£XM&%ft$; : fci&ir polybutadiene rubber, the seal member 65 

5 6 5 t , MIE^^ which joins at the end of an insertion part of the 
pP^f^—^^j^ilL^i^f^j^ fluorescent endoscope for observation 63 with 

W.5\Rl<Dy? h 6 6 t , # the bellow part 64, and forms an airtight part in 

9 h 6 6 %fa\*XWR&M%9t it, duct 66 for gas scavenging which the one 

7- tz.it Z.<D^.&U end connected into the above-mentioned 

frR9li~ SiPJE • 88 airtight part, for suction, the pressure 

3ll£KigB6 7 JpjE • application * suction drive part 67 which sucks 

fltiSB 6 7 &MW1r&fflffl$$ 6 8 gas from this airtight part or it passes through 

t £r^T L"C$f-$c;$;rL"CV-»5o duct 66 and it scavenges gas into the above- 
mentioned airtight part, the control part 68 
which controls the pressure application * 
suction drive part 67. It has these and it is 
comprised. 

[00 8 2] [0082] 

^fe&l&fl! rt&tt 6 3 it, WX The fluorescent endoscope for observation 63 

ttrtfc 7 *f h it 4 K 7 £ >f ^ - has a light guide 7 and the image guide 8 in the 

K 8 £W U insertion part, 

h K 7 £ -f ^ — K 8 In the bellow part 64, snake-like arrangement 

(D^sgmt^MU 6 4 tc&v N T of the end of this light guide 7 and image guide 

tfefrEtt 3*1/08 9* S£M£|5 6 8 is performed, and it arranges so that the 

4©fMt&&tfftV*J:5K:BE!S! expansion of the bellow part 64 may not be 

^tiTVN^o ii#l$twWu obstructed. 

U6 4 b*s— 5iz£ <0 Gas is not injected into the airtight part 
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]8&iSil&1SM1$&tett1tXtf formed by the bellow part 64 and the seal 

&.A£tiXt3b-f x ££0b&6 4 member 65 at the usual time, and the bellow 

lii|5i$g#tfllU:& -So part 64 is in contraction condition. 

[0 0 8 3] [0083] 

®JMl5 6 8te, MB - The control part 68 controls the pressure 

§15 6 7 £r$J$l LXw\%ZM.&Ufr application * suction drive part 67, and performs 

5#*tf>E^v • RSISrfr scavenging * suction of gas opposing to the 

9„ ibfcH^fflrtt&He 3 <DW above-mentioned airtight part. 

ARB3te$$ 5 ll^Uiteu When performing the expansion of the 

2J0JEE • B&BliiUigB 6 7|;iot insertion-part end of the fluorescent endoscope 

jfx&V ? h 6 6 Sr^LT^S for observation 63, gas is sent into an airtight 

pfB#U:a£ 9 i&tfo part via duct 66 by the pressure application * 

ttMMWj}\z.%m t xm$i suction drive part 67. 

§15 6 4£#S£-£x ^<£>$^ The sent in gas fills the airtight part, and 

JfA*Mte*Bj& s #*1"5. extends bellow part 64. 

J;*9> ^^fettf^F^ile 3 <£> Consequently, the insertion-part end 

#AI^*fc*jfc»l*fc85i££ expands. 

tSrt^l, Thereby, the insertion-part end of the 
^S"Tis<i: fluorescent endoscope for observation 63 can 

be made to approach the observation tissue, 
and closeup observation can be performed 
easily. 

[00 84] [0084] 

% 7 MMfit'BXfe, It makes it move by making only the end of an 

{ci&il&^l^ja^cfc 9 <DWM endoscope expand from the observation by the 

kifi:;£ v ^tf>ll^^<£ > #lS& ; £\ farther location of the tissue required at the time 

^^B.(0%HW^(D^W^^^: of fluorescent observation in the 7th 

X&W}£-&Z>Z. tKi. V ^ F*9ti embodiment moving the observation to the 

^kW-<DW&XWM>f£$k1fe%:f! nearer one, It can perform easily, without 

0 ^ t & < . ^^t-=rr o ^- 1 ft performing complicated and delicate operation 

X%% 0 ^oT^ m.jjfrbi5:j7 of the entire endoscope. 

^<DtiL&&<D&Wii>*&Mi \CX% Therefore, since it can perform easily moving 

5 tz ^f^tt^ s lfi]±"t"5o of the observing location to the nearer one from 

the distant location, operativity improves. 
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[0 08 5] [0085] 

ft 8 %W^m t LT, % 7 Next the modification of the 7th embodiment is 

M1foBm<D£mm$:mW'rZ a explained as the 8th embodiment. 

HI 1 4 8 %W&W£.&Z)ik Fig. 14 is a component explanatory drawing 

%MMRfo®M.(D£mU(DMj$. showing the component of the principal part of 

^tiM^itfcS. S# the fluorescent endoscope for observation 

psfcttlR 7 %W&% t ffl CX-h based on the 8th embodiment. 

5/c#\ r Z.X-\±W$Lb Since the basic component is the same as 

#£><^ift§^<5 0 that of the 7th embodiment, it explains only the 

part which is the characteristic here. 

[0 08 6] [0086] 

014 \z.\XW, 8 aft The schematic component of the insertion-part 

Z>1&ftM&Mfo1BM.6 9 <DWA end of the fluorescent endoscope for 

U9c$tM<DU$&M}&fi^ £tiT observation 69 in the 8th embodiment is shown 

V*S.*3te«3fcfl!rt«ai6 914, inFig.14. 

# AgP5fca$ £r#8£ & : &Z>zf$i? The fluorescent endoscope for observation 69, 

aii/rfi^O/Ky it has actuator 71 which makes the wire for 

%£MM> 6 4 t „ 4£^£B 6 4 £r-g- towings 70 and the wire for towings 70 for 

tf# Apfltffc$$ ; £r3loiJl5f;:#)£> pulling the insertion-part end containing bellow 

ir 7 0 <b , ^^|^!7 64 which consists of the polymers which make 

7 0 ^r^Sj^-^r^T^^a. the insertion-part end expand, such as 

3:—^ 7 1t, Tt^zL^—f polybutadiene rubber, and the bellow part 64 

7 1 <omWi %ffl'$-fZ>ffl'MU 7 move, and the control part 72 which controls the 

2 t ^r^" LTWfiS; $ tiTV ^ driving of actuator 71 , and it is comprised. 

[00 8 7] [0087] 

&3tH^£} fa&B. 6 9 te % if A The fluorescent endoscope for observation 69 

Ufafcysf hlfJ K7ir^^— has a light guide 7 and the image guide 8 in an 

\/iJ^i K 8 £r^f i ti (b 9 4 insertion part. 

h 1M K 7 t << * —*J13<i Y 8 In the bellow part 64, snake-like arrangement 

©&$8gBf44£J&gB6 4{£*51NT of the location of these light guide 7 and the 

tfcfrSEit cF titio 0 , 4£0gl5 6 image guide 8 is performed, and it arranges so 

4 (DWffi&ffitf ftv * <fc 5 ICEK that expansion of the bellow part 64 may not be 

3*vCl*5, obstructed. 
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[0 0 8 8] [0088] 

MftftlS 7 2 T^fax- ^ The control part 72 performs the drive control of 

7 1 SrB»W1iPbr*§lffi!7>r actuator 71, and controls the amount of 

■f 7 Otf>3lo!S!9l;£ft|$l-t" tensions of the wire for towings 70. 

5„ !7>f 7 0 £>5fc£g£fl Connection fixation of the end of the wire for 

fiKM^B 6 4 <£>ff A&tffcMIt: towings 70 is performed by the insertion-part 

mmmfeZtiX&V. mftm* end side of the bellow part 64. 

&J&S56 4%W&£'&1ttt.teK It is usually maintaining at the condition of 

{fcoTV^S,, having shrunk the bellow part 64. 

[0 0 8 9] [0089] 

£3ftMM!rt&$S6 9£>JfAg|$ When performing the expansion of the 

£-ttr<5§£Mte\ ffrJIi? insertion-part end of the fluorescent endoscope 

§B 7 2 f±T^^3.:x— ^ 7 1 £r for observation 69, the control part 72 controls 

fill LT^§lffi!7^-t70(D§| actuator 71 and lowers the amount of tensions 

oK9 Trf , 3£JKS& 6 4 £ of the wire for towings 70. 

#Jg£*5. #A£B The bellow part 64 is extended. 

5fc#S##SL* ^}fett^ffif*9tl Consequently, the insertion-part end performs 

i69 AS&«£fLHiS&^ an expansion. 

fc885§"£" 3 The insertion-part end of the fluorescent 

£§cj£H^ s ' 5 Tf6 £ &<5„ endoscope for observation 69 can be made to 

approach the observation tissue, and closeup 
observation can be performed easily. 

[0 0 9 0] [0090] 

% 8 WSSfoWZ&^X 7 M It makes it move by making only the end of an 

t Wlfflz, ii)fcil^Bf endoscope expand from the observation by the 

&&fc1BMk<Dj&% & <9 <DM£fr distant location of a tissue required at the time 

ibT&j^-GlWM^vifeWiZ:^ ft of fluorescent observation as the 7th 

W©$fcflMB©*fc#IB£*T embodiment also in the 8th embodiment by 

^!l&$i2:<5 w t tci 9 ^ ftl&ii moving the observation to the nearer location, 

&fo<DW&Xffl&pt£Wfe : %:'fj 0 and it can perform easily, without performing 

£ t ft < , &M> t^ff 5 ^ t &X complicated and delicate operation of the entire 

£5„ ^ot, igjjfrbi&jj^ endoscope. 

<D^M^.(D^Wii)^^, \z.X % 3 Therefore, since it can perform easily moving 
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tz #> s $lfft£3 s |p] ±i~ 5 o of the observing end to the nearer location from 

the distant location, operativity improves. 

[0 0 9 1] [0091] 

bukE^>^ 7 , ^8 ^JS?^ In addition, it is sufficient also as a detachable 

MVTFLtz.&M.&V&tS.&faU component from an endoscope end in the 

h^iWL S &<Dffi& t above-mentioned 7th and the sub-assembly of 

LTTfc&v^ rtLt«t«5, a bellow part shown by the 8th embodiment. 

<Dft®Mb-$-Z>&Wt£<, *R Thereby, it does not need to do as the 

ffl<DfaffiM<D9G%bB$\Z.*£MLX endoscope of exclusive use. Since it can load 

fflV^wi^T^-Sfctf), (gn and use f or the end of a general-purpose 

^ h\zXWtf£<Dm®Z&M%LX*% endoscope, Function similar at low cost is 

£o realizable. 



[00 9 2] [0092] 

ftilz%9£mtmk LT, Ikft Next as the 9th embodiment, the other 
#LgS^S<aftilO»0iJ£mgJ3-r modification of fluorescent observation 
5„ M 1 5 Ytm 9 mMM1&\z.m apparatus is explained. 
Z>i&ytW.&'&\lt(0±>gU<DMj8. Fig. 15 is a component explanatory drawing 
&7jk'f~M$.WlVRMXhZ> a i&yt showing the component of the principal part of 
M&3£fS.<D : £&ffi$.litttL<D^M the fluorescent observation apparatus based on 
JtmtmZXhZtzib, the 9th embodiment. 

\$%fWib teZ>Uft<D%-MW1- Since the basic component of fluorescent 
5 0 observation apparatus is the same as that of 

the other embodiments, it explains only the part 
which is characteristic here. 



[00 9 3] [0093] 

^9 £Ml&M<D'gyt$ l &&W. The fluorescent observation apparatus of the 

12, Affiff 2 O^fi^-^ ^ 9th embodiment, sensor 74 which detects the 

;l>7 3(^ii"lB^I-^(t?)tL/c: excitation light by which the passing through 

I&lj! 3fe tB "t" <5 -fc > f - 7 4 was provided on the treatment-tool channel 73 

t s - (D± 7 4 t Zti of an endoscope 2 possible, the excitation-light 

± >V 7 4 <DmMB%$:®M-r strong detector 75 which is connected with this 

%W)&%fa%t%k\#£M. 7 5 t sensor 74 and processes the output signal of 

$ h N <5„ sensor 74. These are provided further. 
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[00 94] [0094] 

ajB#BU£tfeffl!£ff 7 511, ± Excitation-light strong detector 75, the signal- 

V-ty 7 4 (D&tjig-W&t&M LT processing part 76 which processes the output 

yt%&l£$L : &£.i&i~'5im ^rf&M^ signal of sensor 74 and generates optical- 

7 6 b, im ^rfaMU 7 6 (Ci 0 intensity value, memory 77 which records the 

£j#£;lxfc^^£li£iElH~ ; 5 optical-intensity value generated by the signal- 

7 ^^1)77 (c|S processing part 76, comparator 78 which 

^ZtitcfefewitDytfefeifebit compares the optical-intensity value in front of 

^rfBMU 7 6 Id J: «9 &&£ti1t the treatment recorded by memory 77, and the 

^£<D%^^\^itWLir^b)AM. current optical-intensity value generated by the 

U7 8 h VcMt%7 8<DttiJllc signal-processing part 76, the notification part 

£<5l*-CM#©3te3ftMW s 3&L 79 which informs that both optical-intensity 

< ftofcd b ^rfti^iirSa^RP value became equal based on the output of 

7 9b ^#^T^^$tL'5o comparator 78. 

These are provided and it is comprised. 

[0 0 9 5] [0095] 

EMR (rt#&tt*!:BS§JBfcflf) When performing fluorescent observation 

^<Dt£%£wi\z%yt%l^$:fT 5 before treatments, such as EMR (endoscope- 

BSrn ^3fcH^llfI$pB#ld % ft^H; demucosation), sensor 74 is passed through to 

2 (DWkWLMc?- -Y 7 3 {ciir the treatment-tool channel 73 of endoscope 2, 

~y-$-7 4 £rjf jlLTrt^^jfeS and it is made to project from the endoscope 

«fc 9 ^tH £ lHl£ffifa\Z.&T&. end at the time of fluorescent observation start. 

^fcligcM£-£<5 0 -tLT.. % A lesioned tissue is made to approach or 

m&W. 1 contact. 

7 4T?|ftffii _ 5. 4fi> And, sensor 74 detects the excitation light 

bOttifife^rl*, iB^r&SMM 7 from light source device 1. 

6 'HSjlt $ tiTfit ■^•^DiS £ The output signal from sensor 74 is transmitted 

3fe!&g{ii^zl!l££ti5o \t%®t to the signal-processing part 76, and a signal 

7 6 -C&jsfc £ ftfcf&Seiiu <?> processing is performed. 

ft&Mfi^ * y 7 7 dlE^c $ Optical-intensity value is measured. 

tb-5o The optical-intensity value before the 

treatment generated in the signal-processing 
part 76 is recorded by memory 77. 
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10 0 9 6] [0096] 

ftWk<Olt%WL^k<OW>^ In next, the case of the fluorescent observation 

W&<0 ; $kytM&ffl1&£fbm&\z. after treatment, a lesioned tissue is made to 

4 ^m^BMi^T&t. approach or contact sensor 74 when the 

-t>1)-7 4<DHi above-mentioned fluorescent observation 

M-ZrZm^&mn 7 6 X^^ starts. 

MS LX%itE<Dyt&mm The signal processing of the output signal of 

"f5o ?p3f biJO^^H sensor 74 is performed in the signal-processing 

^B#^fE^ Ltz* * V 7 7 frb part 76, and the current optical-intensity value is 

<OWb, ft ^^M%7 6frb<D measured. 

yr/u^^r J*X&W)irZ>W.b And, the value from memory 77 recorded at 

JttfcSB 7 8 t£j£5 0 JttfcgB the time of the fluorescent observation before 

7 8 {3\ ^^!) 7 7^f> (DM t treatment and the value varied in real-time from 

fi-^^mfP 7 6ti>t><D\g.b &it the signal-processing part 76 are sent to 

tfci" £ o comparator 78. 

Comparator 78 compares the value from 
memory 77, and the value from signal- 
processing part 76. 

[0 0 9 7] [0097] 

^<DtyiMX\ rt$,^2£$£f£L In this condition, an endoscope 2 is operated 

Xff AU9c$ib : f?l&%&]&b<D$& and distance of the insertion-part end and the 

M&g.it&t, ± ^f - 7 4 bWi lesioned tissue is changed. 

b <DWM&£ik £ Distance of sensor 74 and the excitation-light 

i£5 0 -tU^cfc 9 i&-%r$3M%$ irradiation end face is changed. 

7 6 j&»P> ©ftS&Steli y T/V* Thereby, the optical-intensity value from the 

4 J*X£.W}1~Z>o Jtt££B 7 8 fi x signal-processing part 76 is varied in real-time. 

7 7 \zW&Zntzym.%. If comparator 78 became equal within fixed 

Ub^®MU7 6frh<D%M limits with the optical-intensity value and the 

SIti^5- fe<DffiMftX^ optical-intensity value from the signal- 

L<&ofc£w5"Cx ^Olfe^ processing part 76 which were recorded by 

b UT^ff ^r^^U 7 9 \z. memory 77, it will output a detection signal to 

W^-TSo 7 9 ft, KM the notification part 79 as a result. 

35 7 8 h <D &£o{f -5§- £ S The notification part 79 receives the detection 

T, -f-f—^X^^^m-t^ signal from comparator 78. 

ft £<D^fkiz J; o "CflNHdBfrlH] Means, such as emitting a notification sound 
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t <D$H£S3iWr&%£ L'sfe-otiZ. such as a buzzer etc, it informs to operator that 

i £r£n£>it<5o the observation conditions with the last time 

became equal. 

[00 98] [0098] 

Z<D£ o\z.%9£MJ&B~ei*. Thus in the 9th embodiment, strength of the 

1?l£.U\z.WM£tiZ>B}&yt<0%i excitation light irradiated by the disease part is 

tjjz.&M'fiZl'X t y LT measured, and it preserves in the memory. 

*3#, *!£<£>3fe5&i£fif tifctW" By comparing with the current optical- 

5 9, fh]&f&W.<nWl& intensity value, the fluorescent observation 

<£>^)fcit^^#£:^L< ir%> Z. conditions before and after treatment can be 

i^-Ct5o wild J: 9, fttm made equal. 

Jfctfc^£iBt(c Thereby, the progress observation after 

?t 9 ^ t /S^RTtt t ft 5 0 treatment, a comparison, etc. can be performed 

correctly. 

[0 0 9 9] [0099] 



[#12] 

(i) ttmmmfrb<D%yt 



[Additional remark] 

(1) The light source which generates the 
excitation light for exciting the fluorescence 
from an intra-corporeal tissue, among the 
fluorescent obtained by exciting the above- 
mentioned intra-corporeal tissue by the above- 
mentioned excitation light, first image-pick-up 
means to image-pick up the fluorescent image 
of the colour band region where at least more 
than two are different, 2nd image-pick-up 
means to image-pick up the reflected-light 
image obtained by the reflection of the above- 
mentioned excitation light from the above- 
mentioned intra-corporeal tissue, and sensitivity 
regulation means to adjust the sensitivity of 2nd 
image-pick-up means to image-pick up the 
above-mentioned reflected-light image, image- 
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5^3feM^^S<, processing means which superimposes the 

output image signal from the above-mentioned 
first and second image-pick-up means, 

The fluorescent observation apparatus 
equipped with these. 

JO 10 0] [0100] 

(2) HfffE^»<D&fi^ (2) The colour band regions of the above- 
££^fe^££^£3i?J$"C*£> •? v mentioned fluorescent image are a green band 
KflERit3tefc©£W#JfcttHr£ and a red-colour band. 
^ft|tJ)5wi:^|[i:t5# The colour band region of the above- 
IE 1 icfElfctf^^tM^istto mentioned reflected-light image is a blue band. 

The fluorescent observation apparatus of the 
additional remark 1 characterized by the 
above-mentioned. 

[0 10 1] [0101] 

(3) fl&M£WfflS^U:Wt % (3) Above-mentioned sensitivity regulation 
1&ytM&&f\z\t s liufE^ft^Sr means lowers the sensitivity of 2nd image-pick- 

1 <D$k@t^-WL<D$t1§l up means to image-pick up the above- 
<k 0 t> % BtJlESIt^^^ii^-t* mentioned reflected-light image, from the 
2 ©S^^^O^^^rT sensitivity of first image-pick-up means to 
rj\ &&%MM$f\Z-\~t^ tulE^ image-pick up the above-mentioned fluorescent 
2 ©aMfe#®<0&£&|&fE& 1 image, at the time of fluorescent observation. 
OlWfc¥ftO«Jt t IH \"<frb At the time of a white-light observation, the 
plcHfiH* 5ii:lr#t sensitivity of second image-pick-up means is 
t-fZttfZl \z$BM<D&ftM& adjusted so that it may be set to the same 
i£fio sensitivity of first image-pick-up means. 

The fluorescent observation apparatus of the 
additional remark 1 characterized by the 
above-mentioned. 

10 10 2] [0102] 

(4) MfBMftifeoaS^lS (4) The wavelength bands of the above- 
ti^ 4 9 0 n m~ 5 6 Onm© mentioned fluorescent image are 490 nm - 560 
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U.&M%L 6 2 0 n m~ 80 nm green band and 620 nm - 800 nm red-colour 

OnmO^MIt'fcS:^ band. 

kirZ #15 1 £SStt0>^3fc The fluorescent observation apparatus of the 

tt&Rlt. additional remark 1 characterized by the 

above-mentioned. 

[0 10 3] [0103] 

(5) it&!EKt*ft&<£i£fi^ (5) The wavelength band of the above- 
t&\t 4 0 0 n m~ 4 5 0 n m<D mentioned reflected-light image is the 400 nm - 
W6Hfi#T!&5££&#»£-f 450 nm blue band. 

5ttfElU:IE^0>^5fc^^§£ The fluorescent observation apparatus of the 

g e additional remark 1 characterized by the 

above-mentioned. 

[0 10 4] [0104] 

(6) fcteftWKkfrbtoikyt (6) The light source which generates the 
&B)&i-Z>tz$><Dffi)&ytZ$£& excitation light for exciting the fluorescence 
•f ZJtMb. fu!EftKF fc 3i&$e£ from an intra-corporeal tissue, first image-pick- 
mWM&JtlzX VB&VX&b up means to image-pick up the fluorescent 
tiZ>i&yt£ <0 JM.lk<D&%:fti$,<D image of several wavelength bands from the 
%kytjMl%WLU-fZ>M 1 <»W&=$- fluorescence which excites the above- 
WLt. mW.fc^foW&frh<r>m mentioned intra-corporeal tissue by the above- 
WM>&%<D&.$ft\Z-iL *)Wrbft% mentioned excitation light, and is obtained, 2nd 
£ttft^£:Si^'t" ; 5^2<£>8H£ image-pick-up means to image-pick up the 
^&k, ffflS^ 1 (T>W^Wl\c reflected-light image obtained by the reflection 
&\^X%k\&1rZ>%kWL<n%.% < &LV> of the above-mentioned excitation light from the 
i&ft^^c^r^tt/^ft^&S&PI above-mentioned intra-corporeal tissue, 
#tcfS!^3*3tefcS£WWR fluorescent image wavelength band setting 
fe^WLt, ftrlBRit}te&£:!Wfe means to set the wavelength band of some 

tf>JMfc#fk©^££rfll fluorescent images detected in first image-pick- 

flB"t*SJB5i£llMfl#S£% WflEM up means as the colour band which is 

lMl2©Stff^f>©ffl respectively different, sensitivity regulation 

jdW&it -^fcSfc'n fc>-£5®^ means to adjust the sensitivity of 2nd image- 

iQM^Mkb* tHi&fcr. tS:W pick-up means to image-pick up the above- 

WLk+ttftWUStiSM. mentioned reflected-light image, image- 
processing means which superimposes the 



99/10/29 



51/68 



(C) DERWENT 



JP10-309282-A 



^DERWENT 



output image signal from the above-mentioned 
first and second image-pick-up means, 

The fluorescent observation apparatus 
equipped with the above-mentioned. 



[0105] [0105] 

..(7) SfefigW*fcJ:SRIt (7) White-light image generation means to 

ffe*}|teLT6fe3teM4feS:#5 image-pick up the mirror image by the white 

Sft3fcBfc£j*¥afc, illumination light, and to obtain a white-light 

co^^SM&tfi LTibtll image, fluorescent image generation means to 

^£#5^c3ttltf&£j&#©i:x detect the fluorescence from the organism 

huIE &ytW1& £ £ £r tissue and to obtain a fluorescent image, image 

jfift-n t5-&T^^"t"5®^-n"fife synthesis means to superimpose and display 

<!: ^ MIE S fe3t®^ t Hklt the above-mentioned white-light image and the 

®^<£>3?g££rSPg#Jl;ig£'ffc:£ii: above-mentioned fluorescent image, brilliance- 

%>M]£MM¥-%kb^ ^rilx-fcw control means to change stepwise the 

b% !1 fcWt.birZ>%tftM&&W.o brightness of the above-mentioned white-light 

image and a fluorescent image, 



The fluorescent observation apparatus 
equipped with these. 

[0 10 6] [0106] 

(8) KriaWaWfiE^att, (8) Above-mentioned brilliance-control 
StrlB6£5fcKfc££3teiSte©l* means changes the brightness of the above- 
&&Rl£W#)\zX.4t£l£ZZ.b mentioned white-light image and the 
£r#?lfc b i~5f\l*lE 7 icIEifeO^ fluorescent image in inverse proportion. 
^HMM^W-o The fluorescent observation apparatus of the 

additional remark 7 characterized by the 
above-mentioned. 

[0 10 7] [0107] 

(9) Wf&foffl&frh<r>ik% (9) The light source which generates the 
&l5&Si~5fcfe<^l5fr|2ft£3§£ excitation light for exciting the fluorescence 
-f~^>%M.b^ m%LW%!!LfaW$fc%: from an intra-corporeal tissue, image-pick-up 
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BulSSb®5fe^ ct 9 Sb^ Ltf means to image-pick up the fluorescent image 
JiS^fiJ: 9fi8tf>fc^Br#<0 of several wavelength bands from the 

fluorescence which excites the above- 
Stj|5iS^^^"Cli^i^5^^;^ mentioned intra-corporeal tissue by the above- 
<DW&£>&'§:ffi i $l<£> 0 ibWpti. mentioned excitation light, and is obtained, 
< t h~ pj$£k fluorescent image wavelength band variable 
TZ> *T^¥^ means which makes variable at least one 

^ $r#x.fcr. t %:W$Lh-tZ) wavelength band among several wavelength 
*£3t#il£3£fio bands of the fluorescent image recorded with 

above-mentioned image-pick-up means, the 

fluorescent observation apparatus equipped 

with the above-mentioned. 



10 10 8] [0108] 

(10) jtufE^O^ft^tf) (10) The wavelength bands of these 
j^S^r^fis fluorescent images are a green band and a 

IfrCfcD, red-colour band. 

RnSE^ffcfcfeV^T't <£>— jj<D$L In above-mentioned fluorescent image 
5^*jK4s£RT^£"t"5 wavelength band variable means, that one 

1ifc<hi~5#!E 9 {dfHSc^^Tt^ wavelength bandwidth is made variable. 
f^iSo The fluorescent observation apparatus of the 

additional remark 9 characterized by the 

above-mentioned. 



[0 10 9] [0109] 

(11) tulS^^^SA^^ (11) Above-mentioned fluorescent image 

RT3E#JifcfiJ:* i£*j?J&tf>#j£Ril wavelength band variable means, the wide 

£^iii~£,E^^§i§7>f range permeation filter which transmits a wide 

B&IHJE^^OiftfiffiiaiJi^ range specific wavelength, the narrow banded 

*jft58ifi&i^#&#o!fe^ permeation filter with the penetrated-wave 

i$fi£i&7 4 k> tulB/^^c length band included in the above-mentioned 

SiS^^/^^^bHtlE^^JiKS wide range wavelength range, Band 

4 ;v$Kty^&^Z>^S$J!g: modification means switched to the above- 

3E^&£* Sr^TLTJ&SwiSr mentioned narrow banded permeation filter 

Wftfci"SW1E9Hi|Eii©S3t from the above-mentioned wide range 

HJ^fio permeation filter, the fluorescent observation 
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apparatus of the additional remark 9 equipped 
with these. 



[0 110] 

(12) £ttttifta>e><z>ftft 



[0 111] 

(13) m^Bm^ity 



[0110] 

(12) The adapter which has the endoscope 
which performs the light-guide of the 
fluorescence from an organism tissue, the 
fluorescent camera for observation which 
records the image by the above-mentioned 
fluorescence, the eye-piece part of the above- 
mentioned endoscope, a connectable 
connection and the above-mentioned 
fluorescent camera for observation, and a 
connectable main-body part, as for the above- 
mentioned adapter equipped with these, the 
above-mentioned connection is rotatably 
provided on the above-mentioned main-body 
part. 

Image transmission means which fixed the 
one end to the above-mentioned connection, 
and fixed the other end to the above-mentioned 
main-body part was provided. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0111] 

(13) Above-mentioned image transmission 
means consists of a fibre bundle. 

The fluorescent observation apparatus of the 
additional remark 12 characterized by the 
above-mentioned. 



[0 112] [0112] 

(14) liulEgci^pPteu SulE (14) The above-mentioned connection 

^fcffik ^HfefiSrMftJi'SIs] provided the rotation regulation member which 

fcMPl&tt x. tz Z. t regulates the rotation with the above-mentioned 
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t T SttlE 1 2 fc|B«©£ft« main-body part. 

l^iSo The fluorescent observation apparatus of the 

additional remark 12 characterized by the 
above-mentioned. 

[0 113] [0113] 



[35W©2MH [EFFECT OF THE INVENTION] 

y±i£9J§ Lfc ct 5 Ki^fc W{£ J: As explained above, according to this invention; 

JxfX> i£3te#USNM£* SlT^fli the structure of the organum can be confirmed 

3§A s KBl5^5ta5"C#^ Sfcii^r clearly at the time of fluorescent observation. 
^^M^i^5tM^M^l^r)t2j| Moreover a usual observation image and 

^SHS^ffc^illJlfex. 5Itft< fluorescent observation image can be obtained, 

#5w<!rd s tt, jE5fcftf£t0r§: without switching the light source and image- 

ff5Z.b&*ItfekftZ>$h%:i*3b pick-up means. 

<5 G It is effective in the ability of an exact 

diagnosis to be performed. 

[BK©fft¥fcIM§] [BRIEF EXPLANATION OF DRAWINGS] 



1 ] [FIGURE 1] 

^$&VR<dW> 1 W^MM^^^h^ Component explanatory drawing showing the 
%W&WWi<OW^&%^T i fc schematic component of the fluorescent 
Efcift^IH observation apparatus based on the 1st 

embodiment of this invention 

im2] [FIGURE 2] 

£3fcfcJfcl#©fc*M4tt£:J3tt^ The colour distribution diagram showing the 
4HSH£©^^fi&^1"£5W&EI display colour of the each part place in the 

observation image at the time of fluorescent 

observation 

[03] [FIGURE 3] 

1fc%M&<D&fo\^&W$*kW. Comparison explanatory drawing showing the 
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&W$.V>ik%&(DZ}-$:&.'R{ htz colour display of each part at the time of using 
Sin* t fe&W$3kT$W&W$.<n the fluorescent image of a red-colour area and 
t ^teMMLORttiyM* a green region, and the reflected-light image of 
Ltz^&<D&UtiL<D&g;7F a blue region, and when using only the 
£r^"t"J£i£!&$J0 fluorescent image of a red-colour area and a 

green region for generation of the fluorescent 
image 

[0 4] [FIGURE 4] 

if-3&W<T)1s&2'MW&WtZ.& : Z> i 2k Component explanatory drawing showing the 
%W& } &M.<nW&%$.%:7Flrffi schematic component of the fluorescent 

observation apparatus based on the second 
embodiment of this invention 

[0 5] [FIGURE 5] 

^yny^p —/v £ The characteristic view showing the relationship 

HHfcfttf £ &ftfe&ii{fe0>J*& with the brightness of a gain control, fluorescent 
b<DM&%7Fi-!lfrfem observation image, and a white-light 

observation image 



[0 6] [FIGURE 6] 

^3^;fiS^$ll£#5^7fc|il^il Component explanatory drawing showing the 
ff<^B&#J&£^-t~#j5£!fc^0 schematic component of the fluorescent 

observation apparatus based on a 3rd 

embodiment 



[0 7] [FIGURE 7] 

:ibt1&ffl^-i^lS ; £r-£l 9 &x.<5 Component explanatory drawing showing the 
[slfe 7 4 ;v ? <DW&ffii& %7frf schematic component of the rotating filter which 
}ffi£f&^0 switches the fluorescent detection wavelength 

range 

[0 8] [FIGURE 8] 

4 ;v? oSSttftttttS: The characteristic view showing the 
7jH"$M40 penetrated-wave length band of the rotating 

filter 
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mm 



[FIGURE 9] 

Component explanatory drawing showing the 
component of the principal part of the 
fluorescent observation apparatus of the fourth 
embodiment 



im i o ] 

<DA-Amwrmm 



[FIGURE 10] 

Sectional view taken on the A-A line in FIG. of 
Fig. 9 showing the component of the connection 
adapter 



[Hill] [FIGURE 11] 

^5^;Kl^i{£#5:^5fci&fSi£ Component explanatory drawing showing the 
W^W&%$L : &7F't i $i$<WtfRW\ schematic component of the fluorescent 

observation apparatus based on the 5th 

embodiment 



12] 

mm 



[FIGURE 12] 

Component explanatory drawing showing the 
component of the principal part of the 
fluorescent observation apparatus based on the 
6th embodiment 



[IHl 3] [FIGURE 13] 

W> 7 "M^MM^^k^^k^^MM Component explanatory drawing showing the 
\ftffiM<D-^M1&(D%$,$:7rrf% component of the principal part of the 
j&i&f^m fluorescent endoscope for observation based 

on the 7th embodiment 



[mi 4] 



[FIGURE 14] 

Component explanatory drawing showing the 
component of the principal part of the 
fluorescent endoscope for observation based 
on the 8th embodiment 
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[015] [FIGURE 15] 

^9§£l£7£flM^<5$bfetl,£i£e Component explanatory drawing showing the 
U<0±^$><Dffi&%7rrfffi$M component of the principal part of the 



mm 



fluorescent observation apparatus based on the 
9th embodiment 



•ytrnmrn 
•as* 



[EXPLANATION OF DRAWINGS] 

1... light source device 
2... endoscope 
3... camera 

4... image-processing part 
5... display part 
6... Light source for excitation 
12, 13, 14 hv** 12, 13, and 14... Band-pass filter 

y*^* 17, 18...CCD 

17, 18-CCD 19... sensitivity variable CCD 

19- CCD 20... sensitivity regulation apparatus 

2 o-mmmwmw 



[HI] 



[FIGURE 1] 
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I. 1 



I.! 



13 



CCD 



-IB 



14 



10 ^11 -3 



r 



7), 



□ 



-2D 



m r-i 



-2 



[translation of Japanese text in Figure 1] 
refer to EXPLANATION OF DRAWINGS 



W2] [FIGURE 2] 
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[translation of Japanese text in Figure 2] 



text at left: 
text at right- 
text at bottom: 
near 500: 
near 490: 
near 560: 
near Y: 
near YR: 
near R: 



normal part - blue green 

shadow of organ structure - black 

diseased part - violet 

green 

blue green 

yellow green 

yellow 

yellow red 

red 



between R & C: pink 
between R & 400: 
near C: white 



red violet 



[03] [FIGURE 3] 
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R, GOA 


R, 6, B 


MB 


# 


* 




ft 




mum 


A 





[translation of Japanese text in Figure 3] 
Fluorescent observation image colour display 





R, G only 


R, G,B 


diseased part 


red 


violet 


normal part 


green 


blue green 


structural shadow 


black 


black 



[B4] 



[FIGURE 4] 



34 



24 

ass 



35 



41 



I . I 



] . I. 



-^42 



40 



2?^~ 



25 



r 

26 



□ 



43 




-21 



[translation of Japanese text in Figure 4] 

23 fluorescent image processor 

24 white image processor 

25 gain controller 
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26 superimpose 

27 excitation light source 

28 white light source 
31 driver 

36 driver 

43 timing controller 

[M5] [FIGURES] 




[translation of Japanese text in Figure 5] 
vertical axis: brightness ( arbitrary units ) 
horizontal axis: gain control ( low to high ) 
decreasing //ne. white observation image 
increasing line: fluorescent observation image 

[06] [FIGURE 6] 
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3 



33 



I.]. 



45 



i. ; 



42 

46vf 



38 



M33 



7T 



7 



47 



-44 



8~- 



i I 

n m 



- -7 
-2 



[translation of Japanese text in Figure 6] 
23 fluorescent image processor 

46 motor 

47 wavelength range switching means 



[8 7] 



[FIGURE 7] 




45b 



[08] 



[FIGURE 8] 
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45a 45c 



500 600 (nm) 

8ft 

[translation of Japanese text in Figure 8] 
vertical axis: transmittance rate 
horizontal axis: wavelength (nm ) 



[0 9] 



[FIGURE 9] 



4? iA 48 



_5L 



^ 39 41 32 




I. I. 




1.1. 



40 42 33 



7 

23 



[translation of Japanese text in Figure 9] 
23 fluorescent image processor 
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[FIGURE 10] 
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[Sill] [FIGURE 11] 




[translation of Japanese text in Figure 11] 
23 fluorescent image processor 

[012] [FIGURE 12] 
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{translation of Japanese text in Figure 12] 

55 laser source 

56 fluorescent observation camera 

57 white light source 

58 CCD 



mi 3i 



[FIGURE 13J 




[translation of Japanese text in Figure 13] 

67 pressure/suction drive 

68 controller 



[Ml 4] 



[FIGURE 14] 




[translation of Japanese text in Figure 14] 
72 controller 
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[FIGURE 15] 




£S9 



' 1 ? 

HMSK 1 1 

*76 



[translation of Japanese text in Figure 15] 

76 signal processor 

77 memory 

78 comparison unit 

79 reporting unit 
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DERWENT TERMS AND CONDITIONS 

Dement shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.uk" (English! 

"WWW.DERWENT.CO.jp" (Japanese! 
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(57) [SI 

*MMMfcfc!!M*U r<0«jfi*fc J: 
X&tmKfo&ft&m 2 fC* ^73 riWfct- 

LT^tL-etvCCDl 7, 1 8-C*fc1-5i#Kl, 

*«i«r««a«3sa 2 o sn^aa^riEcc 
di 9icj;i3js^-r5c "t lt, rtt&rowfttt^&a 
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#BS¥l 0-3 0 9 2 8 2 



[»IHII*0«HI] 

5 an 

53t7t(££»&1-5 Jg 2 t , 

[0 00 1] 

©ajtwstfcattHBat t r as* tc j: a « $ * 

[0 0 0 2] 

©S3fe«*»B#BI«3*i-Ci^*. 
[0 0 0 3] t*B3fc»Cl3^TW:. £fttBlft£fi&&%& 

NADH (-3f>7? K7f=^^^f 
K) , FMN (75 tfVty Uzd-f- K) , fyi?> 

o$>9. me>«>*3tK:J:9*#OT»»f^^nig-C*4. 
[0004] tfc. **©b*k:*jv*-c»;I\ 
A"T5*)t^ai LTtt, HpD (^F*U7^'J 
>-) , Photofrin , ALA (8 -amino levulinic aci 

««*>9, C;ft,££ftfitcj£ALTii)t£$a&1-3C it 

[0 0 0 5] flaJtiLtttWiiiiz-f*, 

Jl«H8UI*f 3 r t |c «fc oT«*S**aW!t<©*3tlft*:» 

ttJLT2&7G©1fi3fciBffc«:£rtU «g. ®mZfto, 
[0 0 0 6] C60J:5**3t«li3IIBt*sw^Ti4. -« 
lc£{«fli8eJ: 9 R£^3*ftj»»<b»;©fcft*l*£ifctUi 
LT. »*«ia«rffv««<l:UT»WrSrtfoTV^«. 01 



x.«1#^¥6-i 2 5 9 1 l^Slcii, ®i£)tlc<fc3 
»*tti:ii*©eftJBW3tKJ:5^Httti:«:«!S?riB* 
rtfflSHIBfc*sw*T. 3r«03t5ME£i±0*3t*ttm L 
fc©£ic, *ic^L,T^ff5J: 
?{cLfct>4>#IS7F;*;ft-Ci^3o 
[0 0 0 7] 

[£E#»fcL«fc5£-*-3g&E] WifiUfc»IJI!JF6-i 
2 5 9 1 1 *£tt(c£«aSB0>£ 9 &*<»mfc-Q 

^-r^fcft, 7y y#-fcJ:9ja.<5e>v*H«i:43. 

ft. 

[0 0 0 8] #H9§»:t, ±C»fflf^«*T4**lfct«> 
[000 9] 

Bit, *Ertffla*»e><o*j6S:aa-*-5i/!:»<oBje3t* 

WI2^Ertffli!SIS:f19feSftfi3tlcJ:9ia 

[0 0 10] 

!So»il4:Blflf5., Hl4t^LBl3»4*«W©«l3l 
Jfe»Slcfll9. H l tt$%MSKtt<0W»M£&5*?tft 
ritKMB, ll 2 t»%M^a«£«{kfcttr**#0tt 
W^fe£r 13 3 te£Mf;B&£>£/5£!C#£. 

[0011] Hi ICtf-T £ 5 ic, ^Hife^S<oS%«S! 
SSBtt. afi3t*-58^*-a:5*KSB 1 i, 3tKSB l 

J: 5B*tti:a«5troRJW*«i: *:»ffl b^^-lceii 

itt»m*il*Kt«t5#> 9 3 fc, *>?3* 

LM^iSii(fe?r^fi£-t-5 4 i , Bffe«iaaJ 4 ic 

[00 12] 3tlRS6Bl»4, S*&aS1-5fc»<0Wfe 
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(1*1- 400nm~450nm) i£fcft£ 
»oajfijttr»^i-5aiBffl3tJR6 «r«*-C#J***t 

[0 0 13] rtffit2ll ^*rt-^Ai-5«fllScO^A 

«&*ru a«aaia»&©afi**»A»Jfc**-ee 
mt s ?w k xr-f k 7 tr* tr flaw*** t , m&sb&<o 
aaaJW^aafc^saaaaa^Taa-t-s-f ^ 

-S^W K8fc£tf«a#¥*fc*«*.-C«aSft«. 
[0 0 14] *^5 3tt, rta*2<Z>&ntt&*ftg& 

ica«s*i, rtm^2 j; 9 Atti-sitTtas.tfswTtte 

£3O<07miC#Si|1-5^* 0^0/^*7- 9, ?<< 
^3^-^57-10, 1 *3tSrttW-f* 

aftflMJUl Srigiai" Z>'^sY'<*7<<fl'9 1 2t, * 

^13t, BjBffljtjH6«»e>oafi3t«>K4t3l6©»*» 

>7-y'y7T>(T (H^-Ctil.I. tB&ai-5) 15t, 

77^71 5C73|±J^^4rg^-r5CCD 1 7 t, ^ ;>< - 
i/'i^'r^^yy^r 1 6 (PHtfjfc&ffiflW* C C D 1 
8t, /<i" K'** 7 4 A* 9 1 4 £Si§ Ltz%Mitt£ZW[ 
&t^if^tCCD I 9 t , SSffl^CCD 1 9 <Dm 

a«rffi*KB«-*-*««a«aB2 ot*m*.xm&z 

[0 0 15] 3fc*SSB ltcjai^T, Bfia3t*6fcJ:9 
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"f K7KU»3t**ifcaiB*a.O 14, rt£^2f*)gI5&iIo 
T*?A&ftiffigIS*-?£i§$iT,, £*rt<0*«ttffilC!SW 

looieitu, m«»ffi*»e>«>aiB3ticJ:5** 

*;«?3fcAW3ixfc*3l£ai:R»-*a»4, yf^'T 
7?;5-9, ^?O^y^7-10, 57-11 

£;K;fc3o<z>3fcf4, Zti^iv^s Y'<* 7 w l 2 . 
K^^7^/W^ 1 3, /<V \?'<*7<{A'9 1 4 SriS 

[0 0 17] /<l/K/^7>f/U? 1 2&i§ilLfc£)t{& 

CCD 1 7-C«tt*H"CK'f f a»-«^««5n5. *fc 
ISM-RIC, /^K'<7 7-fW l 3 bfcSTtlfett, 

-< ^-•^>'7>'->77-l'7 1 6-C'taitQ$HfcSlCCC 

D l 8-?«&£;ftTfcrf ? *<S tlwg&£ft3„ '<> K>< 
^7^/^14 Srigig LfcRWfcatt, JftS*I«C C D 

[0018] CCD17, CCD1 8*t;«^CC 
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mw-mm Lraa«a*^fig-f 5= 

[0019] afiaic J: S*a»#fc#tt5 ■]«««© 

E#»fit-C»i»IJ:|»fta*12 f+ifi (#iC4 9 0 n 
m~5 6 0nm) "C»<, aa«m4l3<*3, ±o 

t, aa&aA4£*irvc. aaa4U2 ttigt, rtv 

J:9t>*ft©ft^*fe*«il #iE (#1-6 2 0 nm~ 
8 0 0nm) W$#«W{t-5§-£SJ£$!i&-r3 C t K <fc 
0, #e>ft**aBaa»e>iEttttffiia*»fc«fl»Ji4* 

[0 0 2 0] ti^t, CCD 17, CCD18T?#f> 
ii5«3taoW«*»4, igaW^CCDl 9t:#ib^5 

«4a-^i3*fco-Ctt, KW*ai:*A>&«fc&*^Ba 
£fcoTL*5 e «&aaSB2 OI=J:0«a 

^T*CCD1 9 0tf&&n&U R*t*a©iJ13S*:C 
CD 17, CCD l'8-d#6n5*3t««OW5S^t> 

*5 B tLt« #aaaaa^&Baaaa4-?a*& 

IS|SI^coii?|f«Sm«l«:^-f 5= 

[00 2 1] a&ffi9Ul WiE(0**«. a 

R, G, Btf>=a£0>Ba&£-fifeL 

at Banaaaaajftaaawa rtm s„ 

[0 0 2 2] iS«aagS2 0CJ:9*&TOC 
CD1 9W«*«:T»f» RW3tawW5**CCDl 
7, C C D 1 8 "C#6tv5^7ta J: 9 H#< "t"5 C t l-i 

*aaaa*£a-*-*. 

[0 0 2 3] M1UBM1&4K.lZ94£J&Ztl1tW&(B* 
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eaaatt (r) taaaa (c) ©«3tao*«r«^ 

Ltf^tR, G©«3tai:»a««'(B) OgW3ta 

Steffi Lfc»&-o*tttt©a«*©a^**i-. 
[oo24] *7ta^B^f4* aaaositxaoa * 

aa. iE#ai4**fe. aa«>«jitt4a«>«»ttaft 
#aa«i:»fea«©ajtaoa 
ufc»^»4, aaai4#fe, iE^a?(4^ 
a. s#©«aw*ao«»»4afei**>. swTt&o 

[0025] rcD,t5 ic*aaaaros3taaaa-e 
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ft •? » JgB©/j%Sfl:S:tt*»5 r k 5, 
[0 0 2 6] Sfet, $7t®l5BBi4, fftfi. *fe<os 

4 0 , SBottiftttftJgic J: 9 Bf < ft 
oTV^gB#i^&SB##?5E-*-* - t K J: 0 Sff < fcoT 

5. 

[0 0 2 7] £J3, *3HS»ffit»V>T*Lfc*3t«S 
[0 0 2 8] *fc, fl^0Ktt%tt£fl4Ut*e>0& 

Ut>£«ST/iV^o *>73F*!C0#C 
12 4 ic^m 2 ^iSJKJgco* ^ 7 2 2 co 
<fc5ft#IJ&iU *^72 2 co^T!Bb5: -7 — 3 5&^-7 
5 7-I^H-f*U4\ 4$r^FSi 

[0 0 2 9] B 4 H 5 l±Jtt5H<0» 2 JtflMCff 
9. 14 tt£%tt*&B0«iroj*&*-rai£tt9iH. 

[0030] K2it]t»fli«}«x«isB»u &&-ytm 
&k&%w&z:mvinz.&zb<r>-et>v . rtfc&t, Sfe 
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$■(±•5*25^0 2 1 £, 7til®^ffi2 lfrbwm&XtfiL 

2 2 4»fe«)*3l£BB«**«iaLTBJtffi«Srfeair* 
B3KVBtt98B 2 3 k . 9 2 2*»b«?6fe3felBlfc« 
LT 6 ftXIftifittsa feftB{MiJg& 2 
4 <fc . BAiVBAaas 2 3 \z J: "? £j« SftfcfflBflU?-© 

y?rl9tt 5 W >n y F a -7 2 5 
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£Sfc3-fc>-#5*— '< — r >^-7rsi52 6 t, 

[0 0 3 2] ftftgB2 ill, S3tSrBie-r5fc»«)B 



<06fiJfc£3S£-r5afi7t2S2 8i, S€7t£f*l&Si2 
h*f-f K7^5fe-t-5Jt»W5 7-2 9i, BIS 

tftk&^tft^mnmzy^ h#j K7^ai*i-5?r*5 

7-30t, BT«57-3 0*aaB$-&5 K7W/<3 1 
[003 3] 7 2 2 14, fiSE^2 W&DggBlClif Jfcg 

%B*aHRtt£B%MMMI C C D 3 2 , 
CCD 3 3, 6fe*B»|*JlCCD3 4^i*<fc»©*T 
i^7-3 5i, »Til)5:7-3 SSrSK«i$-&<5 K7^/< 
3 6i, ^rBiS^-a 5fc.fc9*}fcSiifcS3fcB«:2o 
aXXK.fm-rztjr'f y* $ 7-3 7, $7-3 
8i, BfcfcBJUI-SBJMMUl &gi|-*-*'<> 
*7^/u*39i:, *3t4r«ffli-5K*»«12 
1-&'<> hV<7 7YA-# 4 0 k , K-"!7 7^W 3 

^741t, '<>K''**7w/l'*4 0&i§j©Lfc$jfcB 

^riaiS-r^-r^— v 5 ^ vf i v->7 7--i'7'4 2 -r/— 
•>w-?»7 7 ^74 1 0>tt)£**iia-rs£%fc* 

^fflCCD32i: > -f^-^>'7y->77-f74 2© 
ffi7}B5r«B-f5«7tBa^fflCCD3 3 6fe#B 

*»B-r 5 6 &^b»«^ c c d 3 4 t *. xmtft ts 

[0 0 3 4] fi€yfcB«i*3feBB0>«J»*.4'-f 
5 X^$lit5^>l'?y^Vhn-74 3^ftf) 
ft, *Tffii5 7 — 3 0 £srili5 7 — 3 5 co£/f 14-t-Tl-cft 
K7^'<3 1, K5-f^3 &ZftLX9>( 5>^=^h 

[003 5] BjfeB^i^lc:!*, 3tas^B 2 1 {rfc^-c, 
KI)igffl)tz!S2 7lCii9afi)tA.O Sr^4i--5. itCffl 
it, «IiS)57 — 3 0(4 V74'< 3 1 Sr^-fC^-f 5^ 
^=^ho-9 4 3O«»KlJ:ijae*X0 ?rrtm^2 
*7-<hW K7ic£}fc-f 3#ffiKB;Wx-5„ 7-< 

[0 0 3 6] -&LT, «*»tid»e>©iaiB3tKJ:5** 
BI4, ft&^OJ K8*aii-C^7cfflJ<D« 
8gg)5^-eeil$tt, 7 2 2|CAtt$H-5„ *^72 
2{CAW$nfc^7t^l4, "TSft5 7-3 5, ^7n-C 
5/757-37, 57-3 8lCi"Jigi§S.U : 5WLT2 
oc07t?SI-^ii|$jx5„ rcott, nTS!)5 7 — 3 514 K 
7'f'<36HLt?-f;^=yFB- 7 4 3<0fBJ» 

Ki9BjtB*^^B-f *9-3 7lCJB*-r5A 
BCB*»ix5. ^S($it/i2oc07t(4, thflx^^K 
7^/^3 9, 7 y /U^ 4 0 $rjSi§-f 

[0 0 3 7] hV^^ 7-f/P!?39 £rigi§ Lfc 1 1 O 
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77^f74 1 -Cii*S^nfcmiCCCD3 2-CSffil^ixT 

C C D 3 3 vm&ZtlX y£f*9i *CaB**4x«. 
[0 0 3 8] CC D 3 2WCCD3 3 X'&btlff&'Jt 
flwe7**»*tt«M£B«»a«2 3fcA***t5. fi 
*Bfc*&SS5 2 3 "Ctt, 2 otf)jggffii£cD$}t&C9 fT 

[00 3 9] gftBlfe&SB 2 3 $ it£:3t3fcB& 

Wil«{S^-(4yW^=> 2 5KA/j£ft> $V 

>=V 2 5{C*5V^-CRGB©#fe«*©^ > 

«©B««*tt*ft3fc«BBtt£ U?^5^^>M 
-7 4 3{CJ:9flS!lffll£*lfc*— -< 2 6fl 

[0040] eftjfe*2 8j:9»£Lfcafi* 

UfeTtt 5 9-3 OKSWUT. rt**2 0> 

5^ h#-< K7K»**ixa. z^e&3ti4, asm 2 

BtttclUt&ftS. 

[004 1] tLt, «B»{fca»S>»Ea**u:.fc5a£ 

siiisp^-c-eii^tv, #>7 2 2jcA«-$it5 0 ut? 

2 2lCA*t$*t;fc6&#{fcW:, CCD3 
KWflHJ-lcaEfcSftS. rot*, 5T®,S7-3 5f4 
K5-Y/<3 6 ^r^L-C^-r 5^3^ h 0—7 4 3 CDfliiJ 
»lw ± 9 ft&SI 2 £>«BgSR <t C C D 3 4 <7)Pp!)C0}fc8&£& 

[0 0 4 2] CCD3 4f#!btlfcefe5t^Ot*7 !f xM3 
#l4a&jtB{fc&S?IB2 4JCA?JcF*l5o ae,3tB{£i& 

ass 2 4 -m, <&&</mmt?r')m.\z£. 9 a&ttBffe& 

to*-*-*. efeftB««a»2 4-e£j«3:h,fcafe*B 

ftOlil^li^y^V 2 5(CA7j£ft, y 

-fy3V|-B-7 2 5K&^TRGB<7)=g-£ff-5§-W'7V 

ha-74 3lC < fc9»J»Sftfc*-'<-W:'#-Xtt2 

[004 3] rixe>ro*jfe««Wft, Bfe)fe*»B«<0 

-5 4 3(Cj:oT 1/3 0©>~l/6 0 S>ffiPH-C£SiC 
[0 04 4] Fb- 7 2 5|C*3V^-Ct4, 115 

[0 04 5] tV^s^ hn — 7 2 5fc:J:9, Wffi&B 



**»5fciS5>;tvCBfc**3*t*. 
[0 0 4 6] - <7>J; 5 td, flbMABHtt 

U *««##fr*-$::fcCJ:9i*#fc 

5.. «*«*B«K*V^-C*#ft»c«***fCV^*B» 
tt3SSEB-C*> 9 , 6 feJteSLBBfcfcfc^Ttfl&feK:** 

5. B*tf/**S£Bffc<Bfl««:ilS< U HFjSfefc* 
^$nrv^5SB^fc-ofe*&^4 s a£)t®giB<£Wit¥ 

[0 04 7] fg 2 Hfe^ffiK «fc*U4\ £%BB$H<0tt 

Bit* sfejta^B^co+i^iit/ijBgffi^ias-r^ :tc 

[0048] ±ieLfc«isatos«i!>5^tt*2 3ti63e 
[0049] %3%m&mtLx. xxMtimmnti* 

ftttffl & « 9 * *. * H«S 7 * * * wmpt&ffifig «r*1-*Mfc 
K9iBL H8l40i|E:7^/u*<Dji§i@&ft#«£*ir#tt 

[00 5 0] B 6 E*-f-J: 5 td, gMMUBRBli. Bfi 

#rtfcfiawart«Ut2i:» rt««2-c»F>ixfcS*tfll 
tr«ffcL«*»*fcaE»"t-5*>9 4 4i, f^744 
a»5>OBfM!*«T*yiU »**SB«Sr4*-*-5*3t 
BtfeAaaa 2 3 t , S%BttA3B 2 3 K J: 9 ^fig^ti- 
fc:&)til^B^4r*^-f 5 C R T*-^#*»?j^5^ 

[0 0 5 1 ] * / 7 4 4 (4, rtm^ 2 OttBfltlCiVKa 
flE(c«S«5ix, rt««2 J:9AAti-5*3t»*2O(0Jfe 
BtaSW-S^-f^n-f y*5? — 3 7. 5 7-3 8 

4 5i, BiTte7^/U^4 5*B1f5§-tt - 5*— ^ 4 6 t, 
0g7^/^4 5c7i(n!^er«iJffll1-52£S®Il^x.^ 
WfcyjK'* 4 5«r5SiSUfc^3t^*rti'l l S-r 
5'f^-^VfVy77'l'74[, 4 2t, ^^-^ 
-fyf>'>77^r4 1, 4 2ri»f><*>aj73{fc£«{fe-f 3 
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CCD3 2, 3 3i£:tfi;iTfl?i£$ft5 3 
[ 0 0 5 2 J E$g7 -r/U* 4 5 f4, 0 7 (Ot:1-J: 5 

l«45a, 45b, 4 5 c5r^LT«?fig$ix, EMEffi 

[0 0 5 3] H 8 lw^-f«fc 9 |C, 0(^7 -c^U^ 4 5 (7)7 
-r/W^®^t4 5 a 14 6 0 0 n m«±<Z>*fe<£>fl£S<7>7t£ 
»&t-*#«*fttSr«Mb. 7^yu ; ?11J^4 5 blS4 9 0 
~5 6 0 nm0tt&0j&S&iiia^£«tttttt&&t K 
TV/l^ffiJgU 5 cl46 2 0~7 0 0 n m<7> Kg; 

[0 0 5 4] AMteJBv«fc*£MlfcJ:*»K«>tl» 

>Ts>* 57-3 7, $ 7-3 8lz£ 9 2 oOftSgld^fil 
£ft*n #S>l£;h.£:2ocD7tcD— #(4, [§ME7.f'/P*4 
5<07^WSi4 5 a ZftigtLXJ S-i?* V*rl/*s 

* 4 5C07*/W*®ifc4 5 b&&mLX 4 
^77^74 2ICAW1--5, 

[005 5] 'f^->V>'fy->77'f74 1, 42C 

AWUfc*jt«i±, eh.«xiMi3;ltfc«fcccD3 

2, 3 3T?S^$ixTt-7 r ^fI^lC^m$^, &7fciif£ 

vmm 3T»**«$*t-c*3tMiBHfci: l-c*** 

5 Id^^tlS, 

[00 5 6] *3t«*t^V^T. *!*a5tt#fe(OS3tas 
3SSi$*L*, fi£oT, E'lE^-c^^ 4 scoy^/u^M^ 
4 5a tioT*fe<0ftfiflFlt«)*JtS:i£aF«-ei|Ji2 - 
t «fc 9 . ffi^SB^fc L-^-f < 

[0 0 5 7] **»5>L#a^S:jSJ!.Lfc!6, & 

fiiKiayo^x^©4 71:^9, 4 6%m:®Lxm 

f>v'77-f74 1 ClJ4IeHE7 4Vl'* 4 5 CD 7 SB 
[00 5 8] B^^/U^M 5<75 7-</U*fclJ£4 5 c{C 
0>*3fc4r'>fc<-t-*wfcfcJ:9, «aESB««-<0*<«S 
«L£<fc*„ ^wfcfc, £*MH-.fc*»«rllB«:rS]± 
[0 0 5 9] rw«fc5tc. gajtttBflrrii. *r#fe 

JH6H$:*a*r£te.fc9» #!«»##£•*-* wfcic J: 
[0 0 6 0] **lt»*^fc^'CI4. #fe«)*3t 



•W J: 9 % iSv ^1Wtt Ml"*"* J: 5 K U T t» A v ». 

[0 06 1] &££4£lKJgffiJ: LT, *3ta^^g(7) 
flfeO&Jgfll&SlBH-*,, S9Hm4 3liSJgffi|^5S3t 
Mf3SHo±Sf«ro«*«r*1"«j*lttWH, 19 10 lift 

&T/7**<&ftj££*1ig 9 (DA-A^BrSE 
*43ttfc»ttBrtiim2i:*3tfll«r»(li-5*>?5 1 

£ *mrt%mjLT*r-?9 zmtttmf&mxh *) , -<© 
s^y^if KB-*-*»aa»k:ov%-c©*tt*i-« 1 , 
[006 2] @9 ic^i-J: 5 £%MH&BI±, as 
*&£ftrt«Mi^K!8*tLTBfi*i;:**Sjfcffcfc 

ttUL4»^Keai-*rta«2i, ft&%t2x'&t±ti 
5 it, i&3ta«ffl*y 7 5 l^^cotstfeft^-sriaau 

TftjMMBft*:£jCT*£ftBffc«]A«2 3 fltjfc 
Wtfc&SgB 2 3fcJ:9^S*ifctt£MNmftfe*>i%r 
***«5i:*«t**t#JC, «3tMlffl*^5©*« 
T ¥~f? t LT, rtm^2 £S*M«Ba*7 5 1 fcfc 

SiK-t-*fc*«or#'7*^*ft£4 8is»ite>*t"C±j|»*s 

tSfiSSftTV**,, 

[0 0 6 3] rm**4 8il T^?*^ 8IC 

Ki££tta&*i*9HBlBMEtt4 9 i, AMl2^e>0 
*i)t<ftS:*3tai»ffl*^ 7 5 1 CUsSH- 5£i£7 -f h# 
K5 Oi£*L Tfg/jfc SHiatEflU 9I±. ffi 

H<7>— S5ICI4. 7?79i£ft.4 8 F^gRcO^. h y/<4 8 a 
C*t Ura«i"« c t -CWKH1E>4 9 0>aC*rJIM1- 
5lsI«EjaSija5*f 5 2#3SH2:£*lTV'>5 s 

[0 0 6 4] F*lSI&2 6DSBgSBI4, «Ig|sli!££l$ 4 9 

T^T^^fM 8 (Cit L TlHll|B"5riSg t * o 
T^*. K5 014, A«Ut2(0ttRffi[M 

TI4«KE(B»4 9teHJ6*nT*J9, ^TtSLSfflTJ^ 
7 5 Hffl-CttT^TV^fM 8KB£i*;ft-CV>*„ * 
ft. 4 K50I4, -fcOJBfflttigSWttllje 

^*xTio?>-r, iaCHSwiasnnig-Cfc*, 

[0 0 6 5] rt««2^?>©«Jtlft«:, Ty7f>*fr4 
8rt ©ei§7 -f h^T-f K5 0«rii9> *3tM«ffl*/9 
5 llC«*»ii-C«W»**l. *&ftffif£»JI!gl$2 3"C**« 
SliBfife^fiK^Jxr^SBSIC^^n*,, 

[0 0 6 6] l^m^2^[Hl(|E$*5t, w 

**#4 8MfM^ffi*^7 5 1 l4^6BlsllEa54 9 
K#tTEtegftTfc*fc»lHMEL*t\. ttlI@i|E04 
9^0te-t"5£. •Ei*7-< h^-f K5 0 co^DSEhHESB 4 
9ffltt@<E-*-*#, *3tMSffl*>7 5 lfflfliEHEL* 

e^7>r h^fw K5 oco^^gB^tacn-ciHi'ig 
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SKseau 9<D®mft*mi-rzz tic .to, e«§7 

[0 0 6 7] CLWJ:?!-, *4 35JS»tt"Ctt ) l*im&2 

t>, htf-Y K5oa«iaCix«ri:K:J:0, WL& 

[0 0 6 8] *3t«HHffl©*^5«*»H-C*>5!'!:»» 
*<a«l&-ei4, HMfc*fc*lt5«*<B J: 3 ft(*lfllfil£}fi 

[oo6 9] *mm.Mt&<»mmzj:in.ts, 

£i#fc<, rt«H©»fWt*ri«l±***ri:i«-C# 

[0070] hi n,cm5nmmmt Lx&4&mim 

©*»««r7n-r„ *5*IS»lBtt, ®4^i£^fi8ic*5it 
-5 r y 7* *tt 4 8 <b * 5 r y y * 

5 3 IC^H L L it i> <D V h 5 . 

[0071] zntotfuzxtux, T?y-9mtsz\a+ 

#ft<, 7 5 i«r^ffi«2(DttlBffiJ:9 

[0 0 7 2] *|C*6*ltogtgfcL-C, ttifcfcSHSttO 

m.nm.wm^m-t^c m\ 2 »4»6 

[0 0 7 3] $ft«£=£ffil4, BjB**fcf*afe*«:£ 
Stress. 

[00 74] *3t»«3.=. y h 5 9 14, *3tB<fe4:»5 

fc*<o, ajB3t**^**5u— !f3t»5 5, s*a& 

7, 6fe)tl^fflCCD5 8 tftff LT«rilSJl*. 
[0 0 7 5] *3t*»fflrta«5 4»4, 7-0^ K7 
fc -f K 8 wftS><OM8ffiftf4=i*** 

JtftJdasty K5 9 (£14. a*?* 6 0IC*flSLfc6fe 
tt«gffl = *?*£(t6 i *«*ttWfla****rr6 
2t^gjite>n, r;h.ib£>=***£tt6 i , 6 2co^ 

fWc=^^^6 0 J:3l-*oTi/'>5 n 

h#-fK7, &feft$i5 7, 6 

£3t®3gffl C C D 5 8 t ZZtl^tl&mtZ X J (Cflfjft 
$ft5„ S36WSJ8 = 6 214, 3^#6 0 

<D7 h K 7 , <<*—*/■#'< K8 JCT i l^-if #21 



5 5 . gftgi&ffl* ^ 7 5 6 £ fe-th-eilfiBMrt-a «fc 5 
[00 7 6] efe3tW£"*fctt, *M£«Sa=. ^h59 

14, 7^ h^-T K7{d^Jt$iX, A«Ut5 4A»i:lo 
[0 0 7 7] «3t««"»IC»4» rt«H5403^?6 

75 6*-ceit$^, *3fc**M#*9 5 6ld«fco-Ct* 
[0 0 7 8] Sfe3tI§fflCCD5 8, 

7 5 6 -e fcoaouMre* Lfc 
[0079] roj:5K, «6 3*1BB«T«:, Sfe*« 

[0 0 8 0] &{cSg7 3?M»i LT, *3t«3Si6ISW 

S3t4a^ffiws*«ij«»4<&coiiiiJK«iiisn:-efe 

[0 0 8 1 ] Hi 3IC»4*7|5M0gffilC*itt5*3t*« 
5, £%*!M3rttt*6 314. fl»A»jtJB*#«*** 

ic-«3i*aaLfc3!f^awi, iseiffl©^^ K6 6 1, ^ 

ftlE-«§IIBtt«6 7*«|»^-5IWW«J6 8 iSrWLt 

[0 0 8 2] $:fc|R?Sffll*lffig|6 3(4, ^Agr)(*l(C7^ 
Y1U K7 b^t—Vm K8«r^TL., rMJ-fW 
K7t^>-^^ K8WifeS!Saj|4KJfi95 6 4^cj3V^ 
■C*6ffEai3Fn-C*i9, t£M2i5 6 4 0>«M8*:*&»f4V*J: 
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[0 0 8 3] HANK 6 814, AQE • K?|!SibgJ5 6 7?r;t?J 
*3ta^fflrta^6 3<&#A»ftJ8£#*$tf5RHC 

rJxlC£9, $3fc8&ffirtS!g|6 3 co 
»AaMfc»£«Sluaic«iB*** MIC 

[00 8 4] 8 7 nmmwiTi-z, &%®.&f%\c&$itm 

»W^*J; 9®a&ri*e>if^^©aj&~0>#lb&\ 

[0 0 8 5] &lc3?8 3llSJK<8t LT. JB7%jrett0 

[0 0 8 6] HI 4fc»4iS8HttJB«fcfettaS3t«J& 
5, £ft@ii?Sffl«S[<8l6 914, ffA&£Jfi&ffiffi£«* 

•79*?^s*j»m<n&}) ▼-j&»$>fcaiaa»6 4 1, us 
9i it, r 7 i<nm®&Mm-z>M®m 

[0 0 8 7] £3ta&ffll*3«8l6 9»4, #ASl5rtlC-7-< 
<Y K7 £ W * K 8 coifcagasttifcjffigis 6 4 |C*JV> 

[0 0 8 8] Slffl)SP7 2(4, T^a.^-* 7 1 £8B®| 
WflPU-C«§lffl!7-f-1r7 0<09lo«9 4*«»i-5 a * 
SUB 7 W +■ 7 0 cD5fci£gBI45£J]!SB 6 4 ro»A»ft«fllT 

[0 0 8 9] £3ta£/lfitSg!6 9 0}ftAtt£Jl*#ft 
S-&SB5JCI4, fM«SSB7 2l4T^^a.3i-^ 7 1 £iHg 

Sr#S$-fr5o rro&ill, A»5fcJBaH*ft U **« 
gf/Brtfc8l6 9<0»ASBita«:a«ffl«KflSiS**5w 

[0090] JR 8 *J*»1tfc*JV*-C fc* 7 MmBIBkm 



a#*5>E#^©««£©»»#*fiic-c*5fci!>, a 

[00 9 1] fcfc, fJig<0^7, ft8J(l|0MrC#Lfc 

[0 0 9 2] ftti:*9JH&gttfc LT, ££ft*£B0> 
3fcag£a<D£#«J!&l4flfe<03!l&Jgffi fc PI fc 

ft, rr-en»ai:*5»^«>*siwi-5, 

[009 3]f9 ^ffi^®W£3ta^$?l(4, rtgft 2 

SrattH-**;"-!^ 4 £, ro-tr:/* 7 4 itfcfcSivfc 
>+7 4©m*(9*Sr»ai-«B)B*5MEttffl»lt7 5 
i££ ^Jcffix-TV^,, 

[0 0 9 4] ajKftttXtttti&fll 7 5I4, tyf74fl 

m/?«**ft!!auT3t3Mcffl[«r&*'*-5flr<waa«7 6 

5«n7i x >*]) 7 7KK»Sixfcf&«l»©3fe» 
SrJt«1-SJt«ES|5 7 8 t, iti&i$7 8 WffiTjK&^T 

[0 0 9 5] EMR (AfUU&ttHttlftffF) «cOfeft|ffl 
7 3!C*>-7-7 4£JfiILTfi«gl$fcS 
T. 3tW361lii»&o>»tt3t*-feV^7 4'rij|ffl-f5. 

t>t7 4*»5>©ta/jflr^-»4, ahh6ji«7 6^*$ 
7 6 -e'±«snfcji&am<o3t3MCtttt^ * y 7 7 jce» 

[0 0 9 6] fc{C, f&*a©*3ta§S«)BS{|C % WiEcD* 

i: BatK-fc 7 4 
MtSHIfc**, *^f"7 4 OHjyj(t*4rflr*»a» 7 6-C 

*Q.JI$7 6i»&0!J T/w^^ A"C*aW-4«i:*r, tfcSJ 
tt7 8ICiS5. JtSSB7 8l4, ^ * y 7 7 
f-AftaSB 7 6 frbtotlk ^JtK-T5„ 
[0 0 9 7] ZWttUST, rtftfl2Sr»f^LTl*A«* 
Mj:iMKIBttj:«>ClitrKAs$«, * 7 4 fcBfijfc 

aB7 6i»5>©*aat«tty r/u^>f ATseabi-s. its 

i,T>7 814, 7 7lce*£iift:MHftaa£ffi**Ul 
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tU^-f5o SfcSB 7 9 14, Jt«rtB7 8a»5>©»*Dfll*«: 

»#{rflfrlHi i l < * o fc r k £*n. 5>-fr 

[0 0 9 8] c©* 3 ic» 9 JR««fc!H 

at**. 
[0 0 9 9] [f*B] 

(1) »Krtaild»e>ro*3tSrafi1-5fc«>«>BjB3t 
ttttL-C*&ftS«*©5fc*4< if)2oa±©JI4 

mZ®®.-tZ%2coWi®i3iW>ts ffflEgttfta&aa 

i»E?g i au« 2 ©iuti aaa a*a 

[oioo] ( 2 ) HHe£%ft<a&MmttMk&** 

-cfes r t fc^at-t-attE i (caaoatta&aa. 
[oioi] o) ffitz®mm®i3-8t\$, &m&m 

If, efe*«S«Hcii, W12jB 2 oWft^ftotfjKtrM 
ES? i ©aa#a©i£S k m u^/ut *5 J; 5 
5 r SrWafc-i-afflE 1 fcE*©£}fc«£« 
[0102] (4) WfE*3t««>*fiflt*tt. 490 
n m~ 5 6 0 n m©iM)|(t> 6 2 0 nra~8 00n 

mo#feS)ST?fc5 r t zw®Lb -rsttE i iceawa 
#ass?i£B„ 

[0 10 3] (5) WlEK»*ffe<aafcftllfl*tt4 0 0 

nm~4 5 0nmO#fe«irC*)5wi:«r*Mli:-r«ft 
[0 104] (6) {M£rtffl*Ji»e><D#3fc«rafi-f5 

©£)t&£»&-f 3fg 1 0>»a#afc . ffieft&rt&a 
1-5^2cofi«#Stx *WE» 1 roaa^aWS^Ttt 

fc, W§S^lRU t ^2COffiSf&^©A^©my3li^I^'2: 

aaxaaaa. 



[0 10 5] (7) e&|S9!3fcK:J:*RMi***L 
SIMimJ:, iftE&£ftiia 

at-rsafcaaasa. 

[oio6] (8) Hffiej?asS3S¥grt, Huisefeit 
aa t a*aa©«ta«:EJt««ifc:«fc r t 

[0 10 7] (9) *ttMBIta> 

BfiJtlwJ: 9 JBfiLT#e>*i**3t J: 9**cott»flf« 
©$3tfc£ig<!H-3a&^ai:, l»1EJHftT-Jft-C»flrt- 
5«3Mfc©*ft0>««W«© 5 *>©'>&< fci-ooS 
ftaafc^«£**«Jfcatt*a**T«#a^ *a* 

[oio8] do) afrEa»©aftacoaj&#a 

«*ai£*J^-C*©-*©a««**fc*r« tt5:i 

[oi09] (ii) ffiaaftaafta**ra?a 
tt, j^woaaaaaaa+sxaffaaa?**'* 

ttitw^i sr*MRt-r«^*e9 Kiaaio*3t«* 

[Olio] (12) 5 
7 fc , a£rt&a0&a» t i ME* 

Ki*fL-CElB*ra«aRtte>*U WE*aE»lc-i««rH7E 

[Olll] (13) «HE«ffiS*att7 T-f^<>' 

k^j; 9 *5 r MitsMje i 2 naeaoajfea 
^^a» 

[0112] (14) mCMRiKME. fiffE^^t© 

5ft?ei 2 jcE«roa3t«a»a. 

[0 1 13] 

)ta^^tc, »*<0«)tas9il*ic*8-e*, 

«aai:*)ta«ffla«:*«^«a#a*w**5 r t 
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